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AN AMERICAN HONORED 
ABROAD. 


COMPLIMENTARY RECEPTION 
GIVEN PROFESSOR ELIHU 
THOMSON OF BOSTON. 


\ Representative Gathering of England's 
Electricians at Greenwich. 

SIK WILLIAM THOMSON TRAVELS FOUR HUN- 
DRED MILES TO ATTEND—OTHER NOTA- 
BLES PRESENT— AMERICA REPRESEN- 
TED—SPEECHES, NOTES, ETC. 

By cable from the Review's Special Correspondent} 

Lonpon, EnG., June 13, 1889. 

A notable reception and dinner was given 
it Greenwich last evening, complimentary 
Elihu 
lhe accomplished hosts were Messrs. Laing. 
Wharton and of London, and the 
hanquet was a great success. Many of the 
inost distinguished English electricians were 
present, them: Sir William Thom- 
son, Who undertook a journey of over 400 
miles in order to be present ; Sir Frederick 
\bel, C.B., F.R.S., and past president of 
the Institution of Electrical Engineers; Pro- 
fessor Silvanus P. Thompson, B.A., D.Sc., 
ind member of the Council of the Institu- 
tion of Electrical Engineers; Professor 
George Forbes, M.A., F.R.S.E., and also 
member of the Council; Professor W. E. 
\yrton, F.R.S., vice-president of the Insti- 


to Professor Thomson, of Boston. 


Down, 


among 


tution ; Joseph W. Swan, ex-member of the 
Council; Professor John Perry, M.E., 
D.Se., and F.R.S., J. A. Fleming, M.A., 


1). Se., and member of the Council; Killing- 
of London, and 50 others 
prominent in the electrical field in England. 
Professor Elihu Thomson was highly com- 
plimented in the after dinner speeches for 


worth Hedges, 


his able work, and responded happily and 
modestly. The English scientists present 
were mostly greyheaded and venerable, and 
were much surprised to find this famous 


The 


\merican inventor so young a man. 


\mericans present were: Col. Henry C. 
Davis, Mr. J. F. Meech, Capt. Willard 
Lyman Candee, and Mr. Charles W. 


Price, of the ELEcTRICAL Review, of New 
York. 


_ ae oo 
Allegheny Electric Light Company to 
the Front. 


. e | 
The task of lighting the wrecked and torn 


up portion of the Pennsylvania Railroad 
lying between Johnstown and Altoona, in 
rder that the construction crews could work 
and has been confided to the 
Allegheny Light Company, of Pittsburgh. It 
is no easy work that was undertaken, owing 
to the terrible condition of the surround- 
ings, and the fact that the road runs right 
along the brow of the mountain, affording 
no opportunity for the erection of poles or 
other supports for the wires. Not only so, 
but the lights had to be so evenly distributed 
is to enable a working light to be thrown 
upon all parts of the track. 

The Allegheny Light Company recognized 
that the requirements of the Pennsylvania 
Company were so pressing and critical that 
the very best service must be given by the 
most experienced workmen, for every hour 


day night, 





of time that could be gained in the work of 
restoring the road to a usable condition 
meant thousands of dollars to the great cor- 
poration. Chief Engineer of the Allegheny 
Light Company, Mr. R. M. Nasmith, was 
placed in charge of the work and Head 
Wireman R. J. Daly and 12 experienced 
linemen were sent to the scene of operations 
as the working force. Three dynamos were 
placed on the train going to Johnstown 
Wednesday night, with two engines of 10 
horse-power and one engine of 60 horse- 
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power, together with a large quantity of | 
wire and other necessaries. The three dyna- 
mos represented a power of upward of 50 
lights. No time was lost in transporting 
this plant to Johnstown, and in transferring 
it across the wrecked area of the city. One 
of the linemen who aided in getting the 
plant into operation gave the following de- 
scription of the difficulties that beset the 
paths of the light force in getting the plant 


WW ARAN 








established, subsequent to his arrival last | 
night from Johnstown : 
** When we reached Woodvale we found a | 
force of 3,000 men at work on the track and 
were told a large number of workmen were | 
scattered along the line of the road all the way | 
up to Lilly’s, and the magnitude of the job of 
repairing the road may be imagined when it 
is remembered that 25 miles of road and 
seven bridges were washed away almost en- 
tirely. It was at first proposed to erect poles | 
and run a wire for the whole distance, with | 
lights at whatever places were in the worst 
condition. But this was found not feasible 


SQ 
ILLUSTRATED. 
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and it was determined to separate the ma- 
terial into three plants and so arrange the 
lights as to cover as much space as possible. 
It was dangerous work climbing along the 
mountain side stringing wires to trees and 
points of rock, but hard work was done and 
the 50 odd lights were so arranged as to go 
as far as possible. The engines and boilers 
will be moved along in the rear of the rail- 
road, workmen and the linemen will take 
care of the wires and keep them out of 
danger. It’s a big job and required almost 
continuous work, and is hardly finished even 
now. But the railroad people will have 
plenty of light on the situation.” 


Long Distance Telephony. 
To THE Eprror oF ELEcTRICAL REVIEW : 

Sir--It appears to me that in your 
leaderette of May 18th, you have not cor 
rectly applied my formula to long distance 
telephony. Not only do [ show that speak- 
ing is possible between New York and 
Buffalo, but that it is easy between New 
York and Chicago, and not impossible be- 
tween New York and San Francisco. The 


mantis 


difference between Messrs. Jacques and 
Wadsen and myself is simply this : that they 
take the commercial limit, and I take the 
possible limit of speech. The accuracy of 
my formula is confirmed by daily experi- 
ence. I fear that those who do not accept 
it have not taken the trouble to understand 
it. 

Dr. Wietlisbach’s figures are wrong. He 
has made a serious mistake in the value of 
the microfarad in his original paper. 

Yours faithfully, 
W. H. PREECE. 
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4 $3 per annum. 
( Single Copies, 10 Cents. 


New York, as Mail Matter of the Second Class. 


The Clark Company's Are Lighting 
Apparatus, 

The accompanying illustrations show the 
new appsratus of the Clark Electric Com- 
pany. The dynamo has been mentioned in 
these columns before, but as now presented 
shows some points of interest in details, such 
as an unusually long and deep commutator, 
provided with two independent brushes on 
each side, either one of which is well able to 
carry the current, thus allowing the brushes 
to be changed or turned over while the 
machine is in operation. The shaft, as will 
be seen, is very strong, is made of cast stec] 
and runs in gun metal bearings. The arma 
ture cores are made of iron wire, insulated 
with cotton and wound into the proper form. 
A better division of the iron is thus obtained 
than by making the cores of sheet iron rings 
with insulating material between them, but 
as the core in this method of construction is 
laminated in both directions instead of only 
in one, its magnetic resistance is somewhat 
increased, which is a serious objection to 
such cores in machines. In 
machines, however, the pole pieces of the 
tield magnets are presented not only to the 
outside of the armature, but to its inner sur- 
face as well, and by this means an enormous 


most these 


increase of the polar surface is secured, 
which is claimed to render the wire cores of 
these machines more effective than a sheet 
iron core. The machines are shunt wound, 
and are claimed to be the only high tension 
are light machines so constructed. They are 
calculated throughout to secure the highest 
possible efficiency, and it is stated that after 
a long run no portion of the machine is ever 
found uncomfortably warm to the hand. 
The arc lamps shown in cuts Nos. 3 and 4 
are storm proof, and do not require any 
hoods or other clumsy devices to protect 
The binding posts are on the under 
not 


them. 
side of the case and will become short 
circuited by sleet or snow. The switch is 
also on the under side of the case where it 
can be seen by the person operating it. These 
lamps have been exposed to the worst storms 
of the past winter, and although at times 
completely covered with ice and snow, they 
have never failed to start when the current 
was turned on. The movement is claimed 
to be the most powerful ever put into a 
lamp. The moving parts are heavy in pro 
portion, the carbon holding rod alone weigh 
ing 16 

Fig. 


ounces. 
5 shows the new automatic regulator, 
patent on which was issued June 4, 1889. 
The principles on which this apparatus 
works will need a word of explanation. The 
dynamos made by this company are shunt 
wound, and instead of using an adjustable 
rheostat in the field magnet circuit, as is the 
usual practice with machines of this class, 
the Clark Electric Company vary the excit 
ing current by means of an adjustable 
counter electro-motive force. This is accom- 
plished as follows: The small armature 
shown in the cut is included, by means of 
its brushes and commutator, in the field 
magnet circuit of the dynamo ; the armature 
is simply asmall Siemens, but wound witha 
large number of turns of wire; as the cur- 
rent passing through it is very small (in the 
arc machines never exceeding ;4 of an am- 
pere), the wire of this armature is quite 
small, The armature revolves in the field 
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as shown, and when the current passes it 
becomes a motor and, of course, sets up a 
counter electro-motive force, the amount of 
which will depend upon the velocity of revo- 
lution of the armature, and the strength of 
the field in which it revolves. The speed 
of the armature is limited to a certain 
number of revolutions per minute, by 
means of a small belt running from the 
pulley on the armature shaft to another 
one on the dynamo, or a line shaft or 
some other revolving shaft whose speed is 
constant. As the speed of the armature 
cannot change, its counter E. M. F. can only 
change by reason of a change in the mag- 
netic strength of its field magnets. The 
main current on its way to the line passes 
through the coils of the regulator field mag- 
nets, and thus supplies the field in which 
the regulator armature revolves. If from 
any cause the main current should increase 
in strength, it will at once cause an increase 
in the power of the field of the regulator, 
and an increase in the counter E. M. F. of 
its armature, which being opposed to the 
exciting current of the dynamo field, reduces 
that current at once, and with it the strength 
of the magnetic field of the dynamo. This 
at once reduces the generating power of the 
dynamo and brings the current back once 
more to its standard strength. If the 
strength of the main current should decrease 
for any reason, the opposite action will take 
place. The regulator field magnet decreas- 
ing in strength, the counter E. M. F. of its 
armature diminishing, and the current 
through it and the field magnets of the dy 
namo increasing, thus restoring the strength 
of the main current. ‘There another 
piec@of apparatus included in the regulator 
and shown at the back of the cut. It con 
sists of a solenwid, located in the main cir 
cuit, whose armature is attached to a lever. 
The other end of this lever carries a sliding 
contact piece, which slides over a number of 
sections or contacts of copper. A number 
of small spirals of German silver wire are 
connected to these contacts, and arranged 
so as to form an adjustable shunt for the 
field coil of the regulator (whose resistance in 
the 80 light regulator is only ,'3, of an ohm), 
By means of this arrangement, when the 
main current falls a trifle, the resistance of 
the German silver coils is diminished, and a 
greiter portion of the main current is shunted 
through them, instead of passing through 


Is 


the field magnet coils. This of course causes 
a further reduction of the magnetism of the 
regulator field magnets, the reverse action 
taking place when the current rises. 

{t will be seen by this description that the 
regulating power depends upon the disturb 
ance which is to be corrected, and the greater 
the disturbance the greater is the regulating 
power, and as it is not necessary that any 
thing should move, the regulating influence 
can be exercised to a great extent instanta 
neously, while the entire power of the regu 
lator can be exerted in the fraction of a 
second that is required for the lever of the 
solenoid armature to move. It is stated that 
the 80-light regulator exerts a counter E. M. 
F’. under extreme variations of the main 
current, ranging from three or four volts to 
700 volts, which is enough to control the 
dynamo under the most violent changes of 
load, and as there is no train of gears nor 
ratchet movements to be put in motion, the 
regulation is accomplished in much less 
time than with any other device in use. 

The simple form of ammeter, as shown in 
Figure 6, is supplied with each plant. 

The Clark Electric Company, under the 
able management of Mr. James H. Seymour, 
has reached an enviable place inthe arc light 
ing field, where it will be heard from actively 
in the near future. The offices of the com- 
pany are now at 159 Chambers street, New 
York, but more commodious and central 
headquarters on Broadway will soon be 
established. 


—— The electric light plant which illum 
inates the City of Titusville, Pa., is just 
started in operation, and the streets for the 
first time are flooded with light. The plant 


consists.of a 60-arc light dynamo and lamps 
manufactured by the Van Depoele Electric 
Manufacturing Company, of Chicago, II]. 





Electricity on Ships. 

There are innumerable devices by which 
electricity is made useful on board ship. 
The value of the search light cannot be es- 
timated, as scouting partics, torpedo boats 
or swift steam launches can be detected a 
mile away on the darkest night. As a motive 
power for small machines it is invaluable, 
and on the ‘* Chicago” will be brought into 
play for training the huge guns of the main 
It is used also for discharging the 
18 


battery. 
rifled ordnance and the entire system 
under the absolute control of the commander 
from his position in the fighting tower. He 
requires no uncertain assistants to place him 
in communication with the various depart 

ments of the complex machines. Electrical 
devices perform all the duties, transmit the 
orders and control the movements with far 
greater accuracy and safety than would be 
possible by the old methods. 

The simple pressure of a button endows 
the huge monster with life and activity, 
causing 10,000 to glide smoothly 
through the water at a speed of 20 knots, 
At the touch of a second button the great 
and huge 


tons 


shields swing noiselessly aside 
apertures are disclosed, filled the next instant 
by powerful rifled breech loaders, There is 
a hush, a moment of expectancy, as the 
commander appears through the little slot 
on a level with his eye in the tower, touches 
a third button, and the cruiser vomits forth 
The long steel shot dart 


sheets of flame. 


telegraph, a revolution order telegraph and 
a steering telegraph, the principle being the 
same in each case. The engine room tele- 
graph consists of a combined transmitter and 
reply indicator, inclosed in a case mounted 
on a pedestal. This instrument has a dial, 
around which the orders to be transmitted 
are distinctly marked, and a handle at the 
back turns a pointer to the desired com- 
mand. 

The moving of the handle or lever gives 
the ‘‘ attention” signal to the engineer. The 
engineer putting his lever over causes a bell 
to be sounded on the bridge, which calls at- 
tention to the fact that he is acknowledging 
the order and repeating it back. The revolu- 
tion telegraph is a simple means of transmit- 
ting to the engineer the number of revolu- 
tions at which the commander wishes the 
engine to run. The admiral may signal 
to the fleet that he is going at 70 revolutions, 
which signal has to be repeated to the en- 
gineers, in order that all the vessels may 
keep in line with the flagship. The steering 
telegraph is another application of the same 
principle. The transmitter and receiver are 
similar to those of the engine room tele- 
graph, the latter being ingeniously attached 
to the rudder, which makes the record auto- 
matically. 

In connection with the steam steering 
wheel, which in the fighting tower of an 
iron-clad is directly under the commander's 
control, he has at his disposal a terrible and 
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through space at the rate of 2,000 feet in a 
second ; bow, stern and broadside respond 
and, the fabric 
trembles ‘neath the simultaneous explosion of 
6,000 pounds of powder, and 12,000 pounds 
of metal are sent whizzing through the air 
hy means of the electric slave of the dynatno. 


in one terrific roar, crash ! 


The merest' motion of the little polished 
lever directly in front of the captain brings 
the powerful searchlight into action and 
sends a dazzling beam through the dark 
To the left protrudes still another 
appearing globe, which 


void, 
concave innocent 
controls a silent, though potent and death 
dealing auxiliary. A slight click is heard, 
a puff of white smoke and the Whitehead 
torpedoes glide from their 
and are driven through the water at the rate 
of 30 miles an hour. An electric bell 
signals the officer in charge of the quick 
firing and machine guns when to play his 
part, and ere the gong bus ceased to vibrate, 
thousands upon thousands of explosive pro- 
jectiles are flying through the air at the rate 
of 1,900 feet per second. 

A FEARFUL 


smooth tubes 


RESPONSIBILITY. 

The latest electric appliance is a system of 
engine room telegraph, invented by J. B. 
Wallis, an Englishman. It has been thor 
oughly tested in the royal navy, and adopted 
on her majesty’s ships Camperdown,” 
‘* Rodney ” and ‘‘ Aurora.” It is also fitted 
to the ‘‘ Magicienne ” and the ‘* Marathon,” 
two second class twin screw cruisers. The 


decisive weapon once it is put in motion. 
Projecting a number of feet in advance is the 
ram attachment, its proportions and deadly 
qualities concealed under water. Emerging 
from whirling clouds of battle, guided by 
the will of the commander, the great fabric, 
impelled by the combined strength of the 
immense engines, with furnaces glowing and 
steam hissing, the cruiser rushes straight 
onward prepared to crash into its opponent. 
A single hand guides the modern engine 
of war that the next instant may be tearing 
and rending solid ouk and steel plates that 
have afforded protection and a home for hun 
dreds of brave men. To inflict such a blow 
| involves the life or death of the entire ship's 
company, and with the destruction and sink- 
ing of the ironclad hundreds of human beings 
are ushered into eternity. It is a fearful re 
sponsibility to assume, a tremendous power 
to be vested in the hands of one man, and 
well may the commander of a modern cruiser 
pause, weighing all the mighty considera 
tions involved ere he immures himself in his 
fighting tower wherein lies life or death, 
only to be let loose at his will and bidding.— 
New York World. 


jal ics 
More Danger From Electricity. 
[From the Pittsburgh Commercial.} 

The human piano fiend is having his field 
of labor encroached upon bya piano played 
by electricity. The dangers that menace the 
tranquility of the community constantly 


Wallis system comprises an engine room| grow. . 





Photometric Measurements of Are 
Lamps. 
BY 


W. WEDDING. 





The following is a summary of a memoir 
recently read before the Berlin Society for 
the Promotion of Technical Industry: 

Dr. Wedding remarks that the luminous 
intensity of arc lamps is as yet not satisfac 
torily determined. All kinds of glow lamps 
have been tested at varicus potentials and at 
different angles of eradiation, and decisive 
results have been obtained which are gener- 
ally marked on the lamps themselves. It 
has been said that the are lights Unter den 
Linden give an illumination of 2,000 or even 
5,000 candle power. But what is the mean 
ing of these figures? Do they express the 
intensity of the light with or without a globe 
atacertain angle or do they indicate the 
mean spacial intensity ? On the other 
hand, it has been determined by direct 
measurement that these lamps have a mean 
spacial intensity of only 500 candle-power, 
and the public was amazed on contrasting 
such figures as 5(0 and 5,000. 

To decide the question as far as the lamps 
Unter den Linden are concerned, the Uni- 
versal Electricity Company consulted Prof. 
Slaby, the director of the electro-technical 
laboratory of the Imperial Physical Institute, 
who commissioned the author to carry out 
the investigation. 

As the distribution of light from arc lamps 
is very unequal in different” directions, a 
single measurement is not sufficient. It is 
necessary, at least, to measure through a 
quadrant from the horizontal to the vertical 
plane, and where the lamps serve to illumin 
ate a covered space, from the vertical past 
the horizontal to the vertical again in the 
opposite direction. 

In order to carry out the measurements at 
different angles, all determinations hitherto 


have been effected with mirrors. Upon 
these the rays fall at’ different angles— 
measured each time—and reflected thence 


into the photometer. The co-efficient of ab- 
sorption of the mirror, must of course, be 
known. Investigations of this kind were 
made in 1882 at the Munich electrical exhi- 
bition, and since by Herr von Hefner Alte- 
neck in the establishment 
Halske, who has ascertained the weakening 
of the light by glass shades of different 


of Siemens and 


kinds. Are lights were again examined in 
1885 at the Vienna Electrical Exhibition. 


Lastly, I must notice the measurements exc 
cuted at the Franklin Institute in Philadel- 
phia with especial reference to carbons pre 
pared in different manners. All these 
determinations have been effected with the 
aid of mirrors. In the Munich report it is 
mentioned that special care was taken in 
centering the carbons, as the distribution of 
light is otherwise very unequal. 

The author’s researches involve nothing 
new in principle and refer only to a single 
arc lamp, such as those fixed Unter den 
Linden, ¢. e¢., the well-known Siemens 
‘differential lamp.” This lamp was fitted 
up in his laboratory by one of the engineers 
of the General Company of Electricity, and, 
according to his statement, burnt normally 
with a current of 14-15 amperes and an 
E.M.F. of 48-52 volts. The company sup- 
plied also three glass globes of different 
thickness and a reflector. 

The lamp was fed by a Schuckert com- 
pound machine actuated by a gas motor, 
which was very carefully regulated, since 
small irregularities greatly interfere with 
photometry and yield useless results. An 
additional resistance of about three ohms 
was introduced in the circuit of the lamp, 
and a second resistance of 144 ohm, at which 
the potential was measured with a torsion 
galvanometer. The intensity of the current 
was deduced from the potential and the 
resistance. 

The same galvanometer was applied to the 
lamp by means of a commutator, in order to 
determine the potential at the clamps, so 
that both current and potential could be 
observed at one and the same time. As soon 
as the current reached the exact strength of 
14 amperes a signal was given by the assist- 
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ant in charge of the galvanometer, and 
whilst he determined the potential at the 
clamps the position of the photometers was 
read off by the author and another assistant. 
The observations were made, therefore, 
iiways at 14 amperes; the accompanying 
potential varied between 48 and 52 volts, 
ind was mostly 49 or 50 volts, and fluctuated 
juring a series of observations for an entire 
iadrant not more than one percent. The 
length of the are was photographed, and 

nounted to 2-3 millimetres. The photo- 

iphic image was taken at right angles to 

e direction in which the measurement was 
executed All the measurements were 
fected without a mirror. The lamp was 
hung to the ceiling by means of a pulley. 

dcould be drawn up to the height of 8 

tres above the work-table, so that both 
the horizontal and the perpendicular rays, 

ith all intermediate positions, could fall 
tothe photometer. 

[he photometer used was that of Bunsen 

the form designed by Elster. 

{s the height of the room enabled the 

thor to dispense with mirrors, he was in a 

sition to measure the strength and the 

tribution of the light in two diametrically 
posite directions. By this means the diffi- 
lty arising from the carbons burning 
1equally on opposite sides was obviated. 
he author had merely to measure through 

e quadrant on the left and the righi and to 

luce the mean intensity from the corre- 

ionding values on each side. 

Che unit taken as the basis of the measure- 

ents is the German normal candle, with a 

ime height of 45 millimetres. In the ex- 

ination given along with these candles the 

ight of the flame is specified as 50 milli- 
metres, but at this height it burns unsteadily, 

hilst at 45 millimetres it burns much more 

adily and gives off exactly as much light 
the English normal candle (spermaceti), 
ith a flame 45 millimetres in height. 

\s the are light cannot be directly com 

ired with the candle, which is too feeble, 
1 intermediate standard of comparison is 
eded—a matter much less simple than it 
ems at first sight. The light of the arc 
mp appears white to our eyes, whilst that 

the candle, the glow lamp, or the gas 
ime is yellow or red. Therefore, in pho- 
metry we have the unplesant difficulty that 
1eoil spots do not disappear, but appear 
don the one side and blue on the other. 
lence we are compelled to judge when the 
itlines of the spots appear equally indis- 
uct. This seems impossible to the inex- 
erienced observer, but after having made a 

w hundred readings the eye becomes so 

i\bituated that the colors are disregarded. 
n order, however, to minimise the difficulty, 

imes for comparison are sought which 
pear white to the eye, but which are not 
cessarily the largest lamps. 

Since glow lamps could not be used for 
Two so- 
illed ‘* signal burners ”’ were selected on 
count of their great constancy, their com- 
ict form, and the fine clear light of 25-30 
indle-power. To each was attached a gas 
eter and a pressure regulator. Neverthe- 
ss, small fluctuations cannot be avoided 
ith gas burners. 

For the measurement the most favorable 
me was selected, ¢. ¢.,in winter from 5 to 8 


parison, gas was adopted. 


'M., and in bright weather from 9 a.m to 3 
mM. To compensate fluctuations as far as 


iossible, all the gas burners were lighted in 
he work-roums adjacent to the photometric 
oom. The procedure in a measurement was 
is follows : 

We have a horizontal plane in which the 
wo comparison flames are at points which we 
vill call A and B, whilst between which are 
the two photometers, P and P’. Perpendicu- 
larly over the middle point between A and B 
hangs the arc lamp L, at a variable height, 

Right between a and Bisa black cloth 
used for screening off either light as may be 
required. In the first place, the two gas 
burners were adjusted to exactly the same 
degree of brightness, 7. e., a.photometer was 
placed exactly in the middle between a and 
B, and one of the flames was regulated un- 
til exactly equal in luminosity to the other. 
One flame was then screened off, and the 





other was measured very accurately in com- 
parison with a German normal candle. 

The arc lamp was then kindled, and the 
photometric operation was begun in about 
20-30 minutes. The two photometers were 
displaced, and the inclination of the paper 
screens in each photometer was regulated to 
an equal incidence until the illumination of 
the oil spots was equal. If it was found 
after commutation that the current had _ re- 
mained at the same strength (14 amperes) a 
second reading was taken by the three 
observers. A third value was rarely obtained. 
It was then necessary to wait for about 
two minutes until the lamp was regulated 
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AMMETER. 


again. On the average, four observations 
were made forevery angle. It was found 
essential to measure both quadrants through 
in 12-14 different angles in the shortest pos- 
sible time, which was effected in 1/3 hour. 

The details of theauthor’s results are given 
in a series of 11 tables, with the aid of 23 dia- 
grams. It appears that each lamp suspended 
in Unter den Linden, when fitted with 
globe and reflector, gives out an illuminating 
power not of 5,000 or 2,000, but only of 510 
normal candles, which approaches fairly to 
Herr Elster’s determination of 500 normal 
candles. 








Fic, 3.—THE CLARK ELEcTRIC CoMPANY 
SINGLE LAMP. 





The Board of Trustees of the village 
of Port Chester have unanimously decided 
to have the streets lighted by electric lamps 
and have instructed the Committee on Street 
Lights to enter into a contract with the 
Citizens’ Gas Company, who were granted a 
franchise for electric lighting in August, 
1887, to furnish 40 electric lamps of 1,200 
candle power, to burn all night. Either the 
Brush or Thomson-Houston systems will be 
used. 








| some time after receiving the first shock. 





Tobin Bronze Drop Forged Commutator 
Bars. 

Since it has been shown that Tobin bronze 
can be drop forged from rolled rods as well 
as copper, the demand for drop forged com- 
mutator bars of this metal has been on the 
rapid increase. 

Che first to prove the utility of the metal 
for this purpose, were Billings & Spencer, 
of. Hartford, Conn., who have already 
patented a process for making drop forged 
copper commutator bars. Its advantages 
over cast bronze or copper arc its freedom 
from unsoundness and uniformity of texture. 
In point of endurance its superior hardness, 
when compared with drop forged copper 
commutator bars, it is claimed, renders it in 
this respect more particularly adapted for 
use on electric railway cars. 


Who Knows How Much Will Kill? 

Among the many electricians interviewed 
in regard to the effect upon men of heavy 
charges of electricity is M. R. Muckle, Jr., 
manager of the Keystone Electric Light 
Company of Philadelphia. Mr. Muckle says 
that, about a year and a half ago, an employé 
became careless while making a house con- 
nection, and thoughtlessly picked up both 
ends of the wire. ‘‘He was,” he said, 
‘‘immediately thrown to the ground, still 
holding the wires, which he retained in his 
grasp for three minutes. His assistant ran 
to the man, shook him, and inquired ‘are 
you dead ?’ but received no response, He 
then called the foreman, who jerked the 
unfortunate man out of the circuit. He ap- 
peared to be dead and an ambulance was 
summoned. Meantime the man was laid 
upon his back, but soon revived and sat up, 
and an hour later he was all right, except that 
his bands were badly burned, and he went 
home unassisted. He had been temporarily 
paralyzed. He said he was conscious for 





The man took 10,000 volts of alternating 
current through his body for fully three 
minutes, and is alive and well to-day.” An- 

















Fic. 4.—Tae CLarK ELectric COMPANY | 
DouBLE LAMP. 


other officer interviewed was C. H. Jackson, 
president of U. 8S. Illuminating Company. 
He said: ‘‘I know at least half a dozen 
living men who have taken 1,000 volts of 
current at various times, and some of them 
have taken it more than once. There are 
people who would not jeopardize their life 
by taking twice asmuch. It would be ab- 
solutely barbarous to attempt to kill crimi- 
nals by electricity with no more knowledge 
upon the subject than the State has obtained.” 


| the incorporators are: 
| bury, O. W. Shipman, William B. Moran, 





— Philadelphia Public Ledger. 





Piqua, 0.—The Piqua Electric Light and 
Power Company ; capital stock, $25,000. 


Toledo, 0,—The Schaefer Electric Supply 
Company, of Toledo ; capital stock, $50,000. 


Cordele, Ga.—S. J. Sibley, of Marietta, 
Ga., has organized a stock company to erect 
an electric light plant. 

Chicago, Il].—American Executing Com- 
pany, at Chicago; to execute persons who 
are sentenced to death ; capital stock, $25,- 
000 ; incorporators, Stephen Lawson, M. E. 
Clear, and Jacob A. E. Iffert. 


Nashville, Tenn.-—-Walter M. Fleming and 
others, of New York, have incorporated the 
Suburban Electric Railway Company to 
build electric railways. The capital stock 
is $2,000,000. They will probably build an 
electric railway in Nashville. 


Tacoma, W. T,--Inland Construction 
Company of Tacoma. Capital stock, $250,- 
000. Trustees, T. L. Nixon, Henry Drum, 
W. H. Woodruff, J. R. Patton and E. W. 
Smith. Its objects are to engage in the 
business of constructing railroads, telegraphs 
and other similar improvements. 


Columbus, 0.—The Cleveland, Cincinnati, 


| Chicago and St. Louis Railway Company, 


consolidation of the Cleveland, Columbus, 
Cincinnati and Indianapolis, the Indian- 
apolis and St. Louis, and the Cincinnati, 
Indianapolis, St. Louis and Chicago Rail- 
way Companies ; capital stock, $80,500,000. 


San Pedro Cal.—The San Pedro Electric 
Light and Power Company has filed articles 


of incorporation. The capital stock is 


| $100,000, one-half of which has been sub- 


scribed for. Hellman & Wildt, $5,000 ; 
E. E. Peck, $35,000 ; J. H. Dobson, $5,000 ; 
R. D. Sepulveda, $4,000; W. L. Crane, 


$1,000, 


Chicago, I1].—The Secretary of State of 


Illinois has issued licenses of incorporation 


to the following Chicago Companies: The 


| Reform Gas Light and Fuel Company; capi 


tal stock, $1,€00,000 ; incorporators, E. A. 
Bassett, T. J. Norton. The 
Chicago Storage Battery Company ; capital 
stock, $150,000; incorporators, Charles 8. 


Levers and 


| Raddin, Frank W. Campbell and William 
| H. King. 


Fall River, Mass.—A car metal company 
has been organized here with the following 
officers: President, Robert L. Carr ; treas- 
urer, Parker Borden; corporation clerk, 
Henry M. Carragher; directors, Robert L. 
Carr, Parker Borden, Henry M. Carragher, 
M. C. Yarwood, Mark Yarwood, George B. 
Durfee, Robert Nicholson, Samuel Seabury 
of Tiverton, and W. A. Dolan. The capital 
is $50,000. 


Detroit, Mich.--The Detroit, Norris and 
Mt. Olivet Railway Company. The road 
will probably be operated by horse-power 
at first, but it is intended to use electricity 
as soon as practicable. The capital stock 
of the company is $100,000, divided into 
1,000 shares of $25 each. The names of 
Willliam C. May- 


Ralph Phelps, Jr., J. B. Mulliken, N. K. 


| Riddle, James A. Phelps, E. H. Sellars, 
| A. F. Sellars. 


Tacoma, W. T.—The Tacoma Railway 
and Motor Company, by Paul Schulze, D. 
Ii. Louderback, James M. Ashton, John H. 
Cummings, J. H. Mitchell, Jr., Henry 
Hewitt, Jr., and C. J. Kershaw. The 
capital stock is placed at $500,000, divided 
into 5,000 shares of $100 each. The incor- 
porators constitute the board of trustees that 


shall manage the affairs of the company for 
the first six months. The purpose of the 
company, as set forth, is the construction and 
operation of street and suburban railroads, 
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EDITORIAL ANNOUNCEMENT 


Address all communications and make all 
Express Money orders, P. 0. orders and 
checks payable to order of ELEcTRICAL 
Review, P. O. Box 3829, New York. 

wz No ‘attention will be paid to com- 
munications without the name and address 
of the writer. 


We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
setentifie subjects, and all facts of special inter 
est in connection therewith, 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and alt facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mait- 
ing address of their paper changed by sending 
both old and new address. 


NEW YORK, JUNE 22, 1889. 
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DEATH OF WILLIAM F. SWIFT. 
It is with feelings of sincere regret that 
we announce the death at Cleveland last 
week of Mr. William F. Swift, secretary of 
the Brush Electrie Company. Mr. Swift 
had been in poor health for some time, and 
it was on this account that he gave up the 
active management of the New York office 
some time since; but no immediate danger 
was apprehended, and his departure was en- 
tirely unexpected. Mr. Swift was one of the 
best known men in the electrical field, start- 
ing in it at the outset when the Brush Com 
pany was formed, as its secretary, in which 
position he has served continuously. Pre- 
vious to his entrance into the electrical busi- 
ness Mr. Swift had already won a reputation 
in the literary field. By his death not only 


the Brush Company, but all electrical inter- 
ests lose a painstaking and successful worker 
and an esteemed and honorable man. 





The Massachusetts legislature touches the 
matter of electrical executions gingerly, 
leaving all avenues open for the continuance 
of the present method of inflicting the death 
penalty and in no way binding the State to 
give electricity a trial even. 





some 350 guests, including 
many electrical celebrities, banqueted in 
Paris, and General Franklin, the American 
commissioner to the Paris Exposition, pre 
sided in his well known graceful manner. 
Paris seems to be the electricians’ Mecca just 
now. It is usually said that all good Ameri- 
cans go to Paris when they die. This year 
they will go to Paris without waiting to die. 


Last Friday 





Through the efforts of the Gas Commission 
the bids of the six competing electric light 
companies in this city have been thrown out 
on the accusation of a ‘‘combine” having 
formed. Strange people, these 
men, anyway. Whoever heard of a com 
bine between rival gas companies, to keep 
up local prices. Please do not all speak 


once, 


gas 


been 





The subway from Chatham Square to the 
Harlem river via the Bowery and Third 
avenue—a distance of about eight miles— 
which it is proposed to lay in the immediate 
future, will call for so large an investment 
of capital with so small an assurance of 
profit, that it may be well said of the invest 
ors that they possess the orthodox quality of 
faith which is defined as ‘‘the belief in 
things unseen, the evidence of things un 
known.” 





We wish to call attention to the letter of 
the Secretary of the National Electric Light 
Association, published in another column. 
Init Mr. A. V. Garratt has again given full 
particulars of the arrangements completed for 


the next meeting of the Association at Nia 


gara Fallsin August. As will be seen, the 
comfort of not only the members will be 


looked after, but also everything done to 
make the trip pleasant for the wives of the 
delegates who it is hoped will attend this 
convention in force. 


Professor Elisha Gray remarks that elec- 
trical science has made a greater advance in 
the last 20 years than in all the 600 historic 
More is discovered in one 
now than in a thousand years of the 
middle ages. We find all sorts of work for 
electricity to do. We make it carry our 
messages, drive our engine, ring our door 
bell and scare the burglar ; we take it as a 
medicine, light our gas with it, see by it, 
hear from it, talk with it, and now we are 
beginning to teach it to write. 


years preceding. 
day 





Mayor Grant of this city 
Attorney Fellows to give him 
tion as to the proceedings on the complaint 
made against the electric light companies 
who erected poles and strung wires without 
permission. The district attorney has sent 
his excellency word that he can’t tell him 
that, but he can tell him most anything else 
he wants to know. We are of the opinion 
that this is not the only fact about pole cut- 
ting as a pastime, in regard to which his 
Honor will have difficulty in getting the 
information he wants. 


wants District 
full informa 


VENTILATING THE CONDUITS. 

A step in the right direction 
taken in the attempts now being made under 
the direction of the engineer of the Board of 
Electrical Control, to properly ventilate the 
electric subways. A large blower has been 
placed in the basement of the Hotel Metro- 
pole, at Forty-second street and Broadway, 
and connections made with the subways. A 
down along 


has been 


constant current of air is sent 
the line, and at Fourteenth street a pipe runs 
out of the man-hole to the roof of one of the 
houses. It is stated that the system will be 
applied in other places, and that all danger 
of man-hole explosions is now over. Some 
fault is however already foundin this method 
as itis claimed by householders along the 
line that the air pressure is so great in 
the conduit that connections are forced open 
and gas sent into neighboring cellars. A 
suggestion is made, that the blowers be 
placed at the outlets and the gas sucked 
out rather than forced through. The ten 
dency in this case would be to help ventilate 
cellars and basements situated near leaky 
connections, and possibly the end in view 
would be defeated and the conduit contain 
more gas than before. 





ELECTRIC CLUB MEETING. 

It is anticipated that on Thursday evening 
June 20th, an unusually large audience will 
gather at the Electric Club to listen to Prof. 
Robert Spice, who will be the lecturer of the 
evening and will address the Club on the 
subject of ‘‘ Exact Ways of Determining 


Pitch.” The lecture will be fully illustrated 
by interesting experiments of a_ novel 


character in this most interesting branch of 
physical research. Those of the members 
and their friends who had the pleasure of 
attending the last lecture delivered at the 
Club by this gentleman will remember with 
interest his brilliant experiments on the 
‘* Properties of Light.” Itis believed that next 
Thursday evening has in store for those who 
are fortunate enough to be present even a 
greater treat. 
WET WEATHER WORK. 

At no time since the starting of the move- 
ment to put wires underground has such re- 
markable activity been displayed as at pre- 
sent. On nearly every New York street in 
which subways have been laid may be seen 
large reels of cable and gangs of men at 
work drawing cables into the ducts. Down 
in the manholes the splicers are at work in 
a heated, foul smelling atmosphere, in which 
even with a powerful air blast from the sur- 
face, it is only possible to work for a few 
hours at atime. On rainy days the work of 
splicing has to be suspended,as a very costly 





experience has shown that joints made in 
wet weather are unreliable on account of the 
lowering of the insulation due to the absorp- 
tion of moisture. Although no splicing is 
now done in wet weather the cable splicers 
must be paid during such times. Cable com 
panies have found that electric plumbers 
are not numerous, and to keep them they 
must be paid rain or shine. 

This adds greatly to the cost of under 
ground work where much splicing is to be 
done, and has wiped out the profit on more 
than one job, The rules of the company 
controlling the subways do not prevent the 
placing of a tent or house over a manhole on 
account of its interference with ventilation. 
This has been done however in other cities 
that some arrangement 
might be devised for New York, which 
would keep out the rain, and at the same 
time afford sufficient ventilation. 


and it would seem 





ELECTRICAL EXECUTIONS. 

No one subject, with the exception of the 
Johnstown calamity, has secured so much 
space and prominence in the daily press 
during the past week or two as the execu- 
tion by electricity, or postponement of 
execution of the convicted murderer Kemm- 
ler, of Buffalo. The entire country seems 
aroused on the subject, and the number of 
instances coming to light daily of those who 
have come out unscathed from contact with 
high tension current, both direct and alter- 
nating, cannot fail of effect in influencing the 
popular mind to counsel the utmost delibera 
tion before the attempt is made to so wrong- 
fully pervert the functions of this wonderful 
fluid. The assertion made that the strenu- 
ous efforts of the convict’s lawyers to effect 
a stay of proceedings were instigated by the 
electric manufacturing companies is refuted 
by no Jess an authority than the lawyers 
themselves, and yet were the assertion true 
it could hardly be wondered at, for who in 
the electrical business, or in any way con- 
nected therewith, but feels a shudder at the 
thought of such an abasement of the high 
and lofty science in the study of which and 
application to the most useful service of 
mankind he is giving his life and energies ; 
and who in any live of scientific investiga- 
tion and research but would feel his faculties 
benumbed and efforts blunted by the thought 
that the product of his toil was to be applied 
to an attempt at the extinction of that divine 
something, the spark of life. With these 
thoughts in mind the conduct of one indi- 
vidual, who while claiming to be an electri 
cal expert and winning his daily bread by 
electrical pursuits, at the same time is using 
every effort to bring about this abortive use of 
the electric current and leaving no stone 
unturned to prejudice the popular mind 
against it, is, to say the least, enigmatical. 

Were all efforts turned in a direction of 
legitimate progress and development, how 
much better for everyone concerned. 





SECURITY AGAINST DISTURBANCE 
OF SHIPS’ COMPASSES. 


‘*THE EFFECT OF ELECTRIC LIGHT APPARA 
TUS ON SHIPS’ COMPASSES,” 


As might be expected the use of electricity 
on shipboard for lighting and running 
motors is not without its effect on the ship's 
compass. In some cases an error-—of fiv: 
degrees has been caused. The needle js 
affected by induction from the current flow 
ing in the wires and by the magnetism o! 
the dynamo itself. We have not heard of 
any disturbance arising from electric motors 
but this may be owing to the limited exten: 
to which they are used, as an electric moto: 
is in its effect on the compass the equivalen: 
ofadynamo. The one wire system which 
is not used in this country seems to 
be responsible for many of the compas: 
troubles thus far reported. In this system 
the iron hull of the ship is used as a return 
conductor to the dynamo, and a deflection 
of the needle is the natural result. Obvi 
ously the employment of symmetrically 
placed outgoing and return wires well in 
sulated, will prove a complete remedy for 
disturbances arising from the conductors 
There then remains but the induction from 
the dynamo and motors which can _ be ove1 
come by judicious arrangements. We pub 
lish in this issue a paper by Sir William 
Thomson on this subject, which is worthy 
of a careful study by everyone who is inter 
ested in marine electric installations. On 
interesting point brought out in this pape 
is, that the wires or dynamos of the alternat 
ing system are without effect on the com 
pass, whether the single or the double wir 
plan of wiring be used. 

The marine chronometer, as well as the 
compass, is adversely affected by the careles: 
and unscientific placing of electric light 
apparatus shipboard. The variations 
produced in ships’ chronometers by magnet- 
ism was fully explained in a paper befor 
the Electric Club by Lieut. Toppan, U.S.N. 
who recommends the use of a non-magnetic 
chronometer which would operate indepen 
dently of any magnetic strain to which it 
might be subjected. There is no doubt that 
an electric light plant can be installed on a 
steamship without detriment to its navigating 
apparatus ; it might be the part of wisdom 
for all vessels to carry a non-magnetic 
chronometer. 


on 





A FUTURE INDUSTRY. 

The future possibilities of electricity, as ap 
plied to 
fairly dazed with the impossibility of grasp 
ing the subject. Much has been said and 
written in regard to the application of elec 
tric power to street railways for the trans 
portation of passengers, and this especial 
branch of electric power has already devel 
oped into a great industry, the size of which 
is appreciated by few. The application of 
electric power to the transportation of mer- 
chandise in our great cities is as yet a terra 
incognita, though its possibilities are even 
greater than the street railway service. An 
electric street car can, under skillful manage- 
ment, be operated cheaper than one drawn 
by horses. It requires three times the power 
to propel a vehicle over a stone pavement 
than on a rail or iron roadway. Horses 
cannot draw heavy loads on iron roadways 
because of the difficulty of obtaining a sure 
footing. On an iron roadway an electric 
locomotive can draw a load for less money 
than horses could draw the same load on 
the best stone pavement. The expenditure 
for cartage in the city of New York each 
year reaches the enormous sum of $160,- 


locomotive purpeses makes one 


000,000. 
At some future day, not far distant we 
hope, when the public are sufficiently 


aroused to the importance of this question, 
a certain width of our great thoroughfares 
all over the city will be given up to an iron 
roadway on which self-propelled electric 
vans may noiselessly carry on the great 
traffic which now offends our ears, wears out 
horse flesh, and has been but little improved 
up to the present day since the days of the 
Cesars. In fact we aver that with our 
boasted improvements of the nineteenth cen- 
tury it requires more expenditure of horse- 
power to draw a ton of merchandise a mile 
in the streets of New York than it did in 
Rome in the early days of the Empire. 
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LATEST BLECTRICAL NEWS 
FROM ALL POINTS, 


OUR CHICAGO LETTER. 

Gaston Plante.—The inventor of the stor- 
i the secondary, or the accumulator 
vittery, is no more of earth. He died re- 

utly at his residence ‘‘ Bellevue,” near 

vres, France, at the age of 55 years. Mr. 
Piante was one seldom equalled for com- 
hined, modest, worthy inventive ability, and 
enuousness of purpose. He looked far 
ve and beyond present momentary gain, 

| sought only to aid progress in the 
rid’s development. He was kind, gener- 
ready to assist the needy, and gave 

ely and without recompense of the 
kuowledge he possessed to all. His 
covery Of the accumulator battery, in 
~59, which was thrown into the public use, 
| became the property of the world ; 
for,” as he told-the writer, ‘‘it would thus 
mer become a matter of value to the pub- 
than if it were controlled by a patent.” 
lis first noted achievement was the dis- 
ery, while student, of a new fossil, the 
storniz, Which won for him high collegiate 
tinction. For his distinguished scientific 
iccesses, and the active part he had taken 
the several national expositions, he was 
ide chevalier and subsequently officer of 
Legion of Honor. His last act was 
oof, if that could be necessary, of the love 
bore to his fellowman. The property at 
sellevue is to be converted into a home for 
or scientists ; and in addition to this 
ovision of his will. he instituted a prize 

3,000 francs to be awarded every other 

ir for the discovery of some new fact, or 
operty of electricity. And yet what less 
suld be looked for from one who was ever 

idy with his purse as with his mind and 
ind to assist the unfortunate or needy 
cvientists, and especially those of the elec- 
cal fraternity, 

Wire Fire.—The Board of Trade people 

re badly worked up on Wednesday even- 

v about five o'clock, all on account of a 

uliarly scented smoke which came up 

im the basement. The policemen on the 
sroers didn’t think that it would amount 

much, inasmuch as the building is fire- 

of, and so were in no haste to turn in an 

im. But like burning dog-leg tobacco 

more it smoked the worse it smelled, 
dan alarm was finally turned in. Now 
there ever was a sad hole for a fireman to 
| into, it is the under part of the Board of 
ide building—and that was full of smoke. 
But the fire worshippers got there, and put 
ita fearfully tangled burning mass of in- 
lated telegraph wires, belonging to one of 
companies here. Of course the electric 
wht wires were in danger of being accused, 
it fortunately they were in another part of 
cellar. The cause of the fire is some- 
lat of mystery, but, whatever it may have 
n, the electric light people are clearly out 

f the case. 

Correction.--In my list of electrical com- 

iitteemen on account of Johnstown suffer- 

[ inadvertantly omitted the name of 
Gieo. A. McKinlock, and he is too good a 
llow to be left out in the cold, and since 
wong other contributions must be men- 
med, T. W. Wilmarth, $25.00. 

A Novelty.-—-The latest novelty in which 
lectricity plays a part is one of the put-your- 
ioney-in the-slot-and-see-it-go style. It is 
tigher priced than its predecessors, but you 

t more for your money. This one costs a 
iarter. You put yourself in a satisfactory 

sition,cook up a proper smile, look steadily 

ispot designated, drop in your two shilling 

ece, wait about five minutes and a snap 
ot photograph comes out complete. In 
ililary parlance, the whole is done in one 
ie and two motions. The machine can’t 
ike any change, but you can make it give 
su two pictures for one price if you and 
ur girl are sufficiently well acquainted to 
ind very close together when the quarter 
es down the slide. 

On the Rise.—Central Union Telephone 

ck climbed up the scale this week until 

les were made at 60, and 65 is now asked. 

he Central Union pays six per cent., 

which, at a cost of 65, is pretty good inter- 
st, taking into consideration the fact that it 
paid quarterly, it comes well up to ten per 
ut, on the investment. 

Poles Making Trouble.—Cheboygan, Mich- 

in, is down on the pole nuisance, and the 
‘elegraph company has been ordered to re- 
nove the obstructions within 30 days. No 
evidence of compliance with the order being 

pparent, the city’ government will order 
them—‘* New Yorked,” I think they call it, 
unless there is immediate evidence of sub- 
mission to the order. 

Street Work.—Chicago is so well under- 
run with wires that more or less annoyance 
is occasioned by workmen opening manholes 
in business streets to place or change wires 
in the conduits. To remedy this trouble, an 
order has been issued by Commissioner 
Purdy, that all such work shall be done be- 
tween 7 p.m. and 8 A.M., when the streets 
have been comparatively deserted. C. C. H. 

Chicago, June 15, 1889. 
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OUR DOMINION LETTER. 
To THE Eprror or EvectricaL Review : 

The electrical atmosphere in Canada is be- 
coming surcharged with electrical schemes 
as well as legitimate enterprises. 

The latest fad that has struck Toronto is 
the dry battery. The manufacturer claims 
everything for it of course. The main feat- 
ure claimed for this wonderful (?) invention 
is that it will last forever. Useless it is to 
tell those who believe as he does, that only 
a given amount of energy can be obtained by 
the consumption of a given amount of chem- 
icals, though they know no more about it 
than the maker himself, and that is appa- 
rently very little. A primary battery scheme 
was inaugurated here some years ago and 
enough innocents were entrapped in the net 
to nicely line the promotor’s pockets. One 
still hears an echo of the bewailing of the 
innocent ones. Within a month a primary 
battery scheme with a long name was of- 
fered to a confiding public but met little 
encouragement here apparently for the place 
is vacant, the bird is flown. 

The City Council, who have been all win- 
ter wrangling over the underground scheme, 
awaiting the decision of which have been 
the several electric light companies, have 
just given permission to the Edison com- 
pany and the Toronto company, as well as 
the Bell Telephone Company, to lay down 
underground systems to suit the several 
companies Work will begin at once. 

Some time ago a dispute arose between the 
stockholders of the Montreal ‘Telegraph 
Company and the Nortiwest Telegraph 
Company, as to whether the Northwest Com- 
pany could be compelled to pay eight per 
cent, on the Montreal company’s stock, the 
Northwest Company having leased the Mon- 
treal Company’s lines under a guarantee to 
pay eight per cent. There was a proviso, 
however, allowing the Northwest Company 
to let their contract lapse, by a 30 day’s 
evasion of dividend. It seems the Western 
Union Company were guarantees of the 
Northwest Company, and the Montreal Com- 
pany claim the Western Union Company 
are bound to carry out the agreement of the 
Northwest Company. The Northwest Com- 
pany, however, think differently and have 
allowed their lease to lapse, and have, in lieu 
of the regular eight per cent., tendered the 
Montreal company six per cent., which they 
feel is a just rental ; just, because when the 
contract was made between the companies, 
competition was not in the field. Since 
then the Canadian Pacific Company have 
come as a strong competitor, and have 
divided the profits with the Northwest Com- 
pany. 

The suit now on between the companies 
may eventually result in the acceptance of 
the six percent. or an open fight. Asan 
evidence of this, Chas. A. Tinker, of New 
York, and others, have applied for a charter 
to enable them to do a telegraph business in 
Canada. 

The new telephone company at Montreal, 
the Federal Telephone Company, are organ- 
ized and in running shape. They use me- 
tallic circuits, Law system, and give a very 
quiet service. They have a large list. In 
consequence of the competition the Bell 
list has grown to over 3,000, though a prim- 
ary cause was the reduction to 25 cents per 
year, or ten dollars below the Federal Com- 
pany’s price. 

Mr. Eugene Phillips, who supplied the 
Federal Company their cable, has been wise 
enough to see a future for his business in 
Canada, and has opened a factory at Mon- 
treal, in which he proposes to make a 
full line of goods. The Hibbard Electric 
and Manufacturing Company, of Montreal, 
are the only other concern in Canada doing 
a manufacturing business. They have gone 
into their new factory, in which a novelty 
for Canada is introduced. Every floor is to 
have on electric motor as motive power, sup- 
plied from the engine room on the premises, 

Among the new concernsin Canada may 
be mentioned that of Hy. 8. Thornberry & 
Co., of Toronto, electrical engineers, who 
start with a very fair showing, having ob- 
tained two large contracts for electric light 
work, namely: the new Board of ‘I'rade 





building and the new Canadian Bank of Com- 
merce building, both representative build- 
ings. They have besides several smaller 
contracts, 

The Toronto Electric Light Co. are pre- 
paring to place the additional lights called 
for by the city, which will give the city be- 
tween 300 and 400 arc lights. 

The Royal Electric Co., of Montreal, are 
also preparing to add the 600 arc lights to 
their system, for which they have a contract 
with the city of Montreal with two years to 
run. 

The Ball Electric Light Co. are located at 
Toronto and are doing a good business. 
They report as recent sales, 400 lights in the 
Gooderham Distillery, Toronto ; 350 lights 
in the hospital for insane at Mimico, Ont., 
and 75 arcs at Victoria, B. C., 40 arcs addi- 
tional at Bellevill, Ont. 

The Royal Electric Co., of Montreal, re- 
port the following: 600 alternating system 
lights, to the Moncton, N. B., Gasand Water 
Co.; 200 lights incandescent for Hiram 
Walker’s residence, Pechese Island, Ont., 
and 1,000 lights alternating to the Manitoba 
Electric and Gas Light Co., Winnipeg, 
Manitoba. 

The Westinghouse Co. have sold a 500 
light plant to the Hamilton, Ont., Electric 
Light Co. The have also wired the new 
City Hall at Hamilton. 

** CANADIAN,” 

Toronto, 18th June, ’89. 





Headquarters of the National Electric 
Light Association, 18 Cortlandt 
Street, Room 512. 

New York, June 15, 1889. 

Gentlemen: For the accommodation of 
those attending the next convention of this 
Association, which will be held at Niagara 
Falls, August 6, 7 and 8, a special, limited, 
vestibule Pullman train wiil leave Jersey 
Cily, via the Lehigh Valley R. R., as the 
second section of the 8 o'clock A.M., limited 
(‘*Comet”), Monday, August 5. 

This train will consist not only of several 
Pullman parlor cars, but also dining cars 
and an observation or composite car, as may 
hereafter be determined. It will be in every 
respect equal, if not superior, to the famous 
electric light train between New York and 
Chicago last February. 

As there is no road in the Trunk As- 
sociation between Boston and Niagara 
Falls, and as especially low rates have 
been obtained between New York and 
Niagara Falls, Boston delegates can travel 
as cheaply by this train as to go direct. 

Parties from New England can leave Bos- 
ton via Fall River Line, Sunday night, Aug. 
4, at 7 o'clock, and will be transferred from 
the boatin New York, on theannex, directly 
to the train at Jersey City, where they will 
find breakfast awaiting them. 

Delegates from Washington, Baltimore 
and Philadelphia can connect with this train 
at Bethlehem, at 10.40 a. M., by leaving 
Philadelphia (9th and Green street station), 
at 9 a. M., Monday, Aug. 5. 

From considerable inquiry it is found 
that many of the members propose taking 
their wives and lady friends to the Niagara 
Falls Convention, and a special car will be 
provided for theiraccommodation and every- 
thing possible will be done to insure their 
comfort. 

In order to insure the successful operation 
of this train, it will be necessary for all in- 
terested parties to correspond with the As- 
sociation at its headquarters 18 Cortlandt 
street, New York, at the earliest possible 
moment. Blanks and forms are now ready 
for distribution and seats can be assigned 
immediately. Mr. T. C. Klase, passenger 
agent of the Lehigh Valley R. R. may be 
found at the association headquarters every 
forenoon, and will gladly furnish all needed 
information, and will at once issue Pullman 
certificates for this train. Col. C. M. Ran- 
som, 146 Franklin street, Boston, will issue 
Pullman certificates to such of the New Eng- 
land delegates as find it more convenient to 
see or correspond with him. 

This train will be lighted throughout by 
electricity, and will be the largest train ever 
run exclusively for electrical people. 

Yours very respectfully, 
ALLAN VY. GARRATT, 
Secretary and Treasurer. 





PERSONAL, 

A special meeting of Bell telephone 
stockholders is called for September 12th. 
The directors recommend the issue of 
$2,500,000 new stock, one-half in October 
and one-half in April, 1890. 

Mr. J. I. White, secretary of the Bass 
Foundry and Machine Works, of Fort Wayne, 
Ind., paid New York a visit last week, and 
during his stay entertained his friends very 
handsomely at the Electric Club. 

In the U. 8. Court at Indianapolis a 
bill in chancery against the Evansville Gas 
and Electric Light Company, operating the 
Westinghouse system of incandescent light 
ing, has been filed by the Fort Wayne Jenney 
Electric Light Company. 

Justice Andrews, of the Supreme Court, 
Monday appointed Francis D. Dowley re- 
ceiver of the property of the West Side Elec- 
tric Light and Power Company, of New 
York, ina proceeding taken by the trustees 
for a voluntary dissolution of the corpora- 
tion. 

Harry F. Lincoln, son of Dr. A. R. Lin- 
coln, of Dennysville, Me., sailed from New 
York Saturday, for Cardenas, Cuba, where 
he will assist in establishing an electric light 
plant. Mr. Lincoln is a graduate of the 
Maine State College and is now in the em- 
ploy of the Thomson-Houston Intermational 
Electric Company. 

The trustees of the Polytechnic Institute, 
at Worcester, Mass., have voted to establish 
a course in electrical engineering. It will 
practically be a post graduate course, being 
open to graduates of the mechanical engi- 
neering department and others of equal 
attainments. Prof. A. 8. Kimball will be 
the professor in charge, and the new course 
will be opened in the fall. 

The second anniversary of the Boston 
Electric Club will be celebrated at the Club's 
pleasant rooms on Park street on Friday 
evening, June 21st. It is announced that a 
collation will be served and an entertainment 
of a musical and kindred nature will be pro 
vided. While not as elaborate as the mem- 
orable celebration a year ago, it is intended to 
make the commemoration of the second 
apniversary an enjoyable occasion. 

Among the officers of the Baltimore and 
Ohio railroad, who deserves especial men- 
tion for his work during the last week is 
Charles Selden, general superintendent of 
telegraph. He left on Sunday morning with 
Vice-President King and General Manager 
Odell, and went over the road to repair the 
damage to the telegraph wires. He worked 
night and day, and even strung wires and 
helped raise poles himself so that one wire at 
least could be had to facilitate the railroad 
work of repair, for without telegraph com- 
munication along the road this was utterly 
impossible. From Sunday until Wednesday 
night he worked day and night and never 
went to bed until Wednesday, when he 
reached Cumberland, having repaired the 
lines through. 





The ABC of Electricity, 

“The A BC of Electricity ” is the title of 
an attractive little book which, as its name 
indicates, is intended for beginners, young 
or old, in the field of electrical study. The 
author of the book is Mr. William H. Mead- 
owcroft, of New York. The author states 
in his preface that the book is not put for- 
ward as a scientific work, but is intended to 
supply desired information to those in the 
elementary stages of electrical learning, as 
well as to those who desire a general outline 
of the science and groundwork of those elec. 
trical inventions which are to-day of such 
vast commercial importance, and this with- 
out requiring a research into books treating 
more deeply of the subject. The book con- 
tains definitions of the more familiar elec- 
trical terms, simple illustrations and water 
analogies being used wherever possible to 
make the meaning clearer, and the various 
commercial uses of electricity each receive a 
due share of attention. The book is well 
illustrated and no pains have been spared to 
make it accurate and reliable throughout. 
A large number of readers will, no doubt, 
receive their first book knowledge of elec- 
tricity through this medium and others 
further advanced may obtain many useful 
hints. [‘‘The A B C of Electricity,” by 
William H. Meadowcroft. New York, 1889. 
Frank F, Lovell & Company. ] 
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«*, During a recent thunder storm at 
Keene, N. H., 57 telephones were burned 
oul, 

y*, The telephone system at Chattanooga, 
Tenn., is being entirely reconstructed, and a 
satisfactory service seems now assured. 


- y*,Twenty-seven telephone poles were 


shattered by lightning within two miles of- 


Contoocook, N.H.,during a storm last week. 


* 





«*. The Bell Telephone Company in De 
troit is said to have 500 miles of line under- 
ground in the Dorset conduits working well. 


x", The New England Telephone and 
Telegraph Company has just commenced 
erecting a line of poles from Fitchburgh, 
Mass., to Gardner. It is intended to extend 
the line to Greenfield, later in the season. 


y*, The telephone exchange at Auburn, 
Me. suffered severely{from recent storms,and 
more damage was prevented by the prompt 
and courageous action of Supt. Stanford, 
who stayed in the station as long as he dared 
putting in new protectors, which were al- 
most immediately burned out again. 


y*, The London Medical Press says there 
is talk of applying telephones to the infec- 
tious wards of the French hospitals, so as to 
enable the sick people isolated in their con- 
tagious sufferings to have the comfort of 
hearing their relatives’ voices without any 
risk of conveying infection by an interview. 


yy Ata recent mecting of the Fire De- 
partment Committee, of San Francisco, 
Chairman Barry reported that he had ar 
ranged with the Pacitie Bell Telephone 
Company to put 21 telephones in the engine 
houses of the Fire Department for which 
the city will be charged $5 per month each. 
No charge will be made for switches, pro- 
vided the telephones are used only for pub 
lic business, 





,*, The electric storms seem thus carly to 
have been especially severe on the telephone 
service. The Bangor, Me., Commercial of 
recent date says: *‘ In the electrical storm of 
yesterday morning more telephones were 
disabled than in any storm which ever oc- 
curred in this city. Superintendent Colla- 
more said this noon that his force had the 
repairs fully made but wanted to see no more 
storms of that sort. Instruments all over 
the city were melted out, but the west side 
suffered particularly.” 

y*y The telephone bell rang suddenly in 
the Elysee the other day, says the Chicago 
Herald, just as President Carnot and the 
Cabinet ministers were assembling in coun- 
cil. An official put his ear to the tube and 
heard an unknown person ask if he were in 
communication with the Elysee, as if he had 
an important declaration to make. Upon 
being answered in the affirmative, the un- 
known applied his mouth to the telephone 
and delivered the following message verba- 
tim: ‘‘ Vive Boulanger! You are all a pack 
of robbers !" 

y*, At annual meeting of the stockholders 
of the Erie Telegraph and Telephone Co., 
held at Hotel Normandie, New York, on 
Tuesday, the following named were elected 
Levi Sprague, Charles J. Glidden, 
Chas. E. Adams, Francis Jewett, A. C. 
Russell, J. W. C. Pickering, Abner 8. 
Adams, of Lowell, Mass.; Wesley A. Gove, 
of East Boston ; James A. Weston, of Man- 
chester, N. H.; H. A. Whiting, of Wilton, 
N. H., and W. J. McKinnie, of Cleveland, 
Ohio, Mr. Abner 8S. Adams, the new direc- 


directors : 


tor succeeding James W. Bennett, has been 
the largest stockholder outside of the board. 
At Erie telephone meeting 35,000 shares out 
of 48,000 were represented. 
adopted. 


Report was 
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Better Telephonic Communieation. 


The insurance and shipping men of Boston | 


ure moving in the matter of completing the 


telephonic connections between the life 


saving stations along the coast and are now | 


working to secure a connection between the 
Monomoy and Chatham life saving stations. 
To this end a petition has been framed and 
forwarded 
general 


largely signed, which will be 
to Hon. 8. I. Kimball, 
superintendent U. 8S. life 
The petition is signed by the representatives 
of the leading marine insurance companies, 
a large number of captains and by the direc 
tors of the chamber of commerce. The lat- 
ter have also adopted resolutions in the mat- 


very soon 


saving service. 


ter and have received a favorable reply from 
the authorities at Washington. The petition 
is as follows: The undersigned, believing it 
to be for the interest of humanity to make 
use of all the advantages of modern science 
in the work of rescuing life in case of disaster 
on our coasts, respectfully recommend to 
your consideration the matter of connection 


by telephone of the Monomoy and Chatham | ‘ : ‘ : ‘ 
life saving stations with the telegraph system | cal Supply Co., Dawson, Ga.; C. 


at Chatham, Mass., at which point, which is 
peculiarly well situated for observation, the 


| 


|} ing Co., St. 


operator on duty has been in the practice of | 


reporting to parties interested, such casual 
wish to bring to 
notice will extend the field of 
and, in many cases, may be the means of 


improvement we your 


obtaining, and to vessels in distress possibly 
preventing, the risk of lives of the men in 
your department as well as the shipwrecked. 


>_> 


The Universal Electrical Exhibition to 
be Given in the Fall. 

Among the many attractions of great inter- 

to the St. Louis Ex 


position next fall will be a ‘‘ universal elee- 


est in store for visitors 


trical exhibition,” beginning September 4th, 
and continuing for a period of six weeks. 
The directors of the Exposition Association, 
in many other influential 
gentlemen, are now making arrangements 
for the display, of which David J. Harris, 
floor of the 

Circulars 


common with 


who has an office on the second 
Laclede building, is manager. 
issued to the electrical fraternity announce 
that ample accommodations will be reserved 
and no charges will be made for either power 
required or space occupied by exhibitors 
whose application shall have been received 
and accepted previous to July 15th, 1889. 
Applications for 65 different exhibits are 
already on file, and arrangements are pending 
whereby freight charges will be one-half the 
usual rates. There have been reserved and 
set apart 75,000 square feet of space for 
electrical exhibits. Arrangements have 
been made for cheap excursion rates over all 
railroads running into St. Louis. It is esti- 
mated that at least 700,000 people will visit 
the exhibition. It added that Gil- 
more’s celebrated band has been secured by 
during the 


may be 


the directors to furnish music 
entire six weeks of the Exposition. 

The responses received to circulars sent 
out, it is claimed, are already very flattering, 
applications for space having been sent in 
by the following companies: The Sperry 
Electric Mining Machine Co., No. 175 Dear- 
born street, Chicago; Western Electric Co., 
Clinton street, Chicago; Missouri 
Phonograph Co., St. Louis; Perkins Elec- 
tric Lamp Co., St. Louis ; Electro Dynamic 
Co., Philadelphia; Heisler Electric Light 
Co., No. 809 South Seventh street, St. Louis ; 
Electrical Accumulation and Lighting Co., 
St. Louis; Automatic Switch Co., No. 8 
Keyser building, Baltimore, Md.; American 
Waltham Watch Co., Waltham, Mass.; 
George Cutter, No. 80 Adams street, Chi- 
cago; Simplex Electrical Co., No. 620 At- 
lantic Avenue, Central Electric 
Co., Chicago ; the Willian Powell Co., No. 
54 Plum street, Cincinnati; the Standard 
Paint Co., No. 59 Maiden Lane, New York ; 
Buckeye Engine Co., Salem, O.; Hillelutch 
Works, Cleveland, O.; the Butler Hard 
Rubber Co., No. 33 Mercer street, New 
York ; American Electric Register Co., No. 
620 Atlantic avenue, Imle E. 
Storey, Essex building, Colo. ; 


Oited 


wd 


227- 


3oston ; 


3oston ; 


Denver, 


observation, | 
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ties as may be within his knowledge; the | seroets, 


Bishop Gutta Percha Co., No. 422 East 
Twenty-fifth street, N. Y.; Porter Electric 
Construction Co., St. Louis; Schultz Belt- 
Louis; Southern Electrical 
Supply Co., No. 310 North Third street, St. 
Louis ; Findlay Glass and Carbon Co., No. 
403 North Eighth street, St. Louis; the St. 
Louis Electrical Co., St. Louis; James 
Noble, Nos. 208-210 Vine street, St. Louis ; 
St. Louis Battery Manufacturing Co., No. 
807 Locust street, St. Louis; Thomas J. 
Connor, No. 714 North Main street, St. 
Louis ; C. H. Holmes & Co., Commercial 
building, St. Louis ; Pond Engineering Co., 
St. Louis; J. G. Smith, St. Louis; Julian 


Morisse, St. Louis; John A. Roebling’s 
Sons & Co., Chicago; O. Godefrey, St. 


Louis; Parrish Bros. & Peck, St. Louis ; 
John Stevenson Co., limited, No. 47 East 
Twenty-seventh street, New York ; Detroit 
Electrical Works, Detroit, Mich.; the Wood- 
house & Rawson Electric Supply Co., of 
Great Britain (Ld.), 11 Queen Victoria street, 
London ; the Schuyler Electric Co., Middle- 
town, Conn.; Elgin Telephone and Electri- 
Mclntire 
& Co., Nos. 431 Washington and 36 Craw- 
ford streets, Newark, N. J.; American 
Watch Tool Co., Waltham, Mass.; Janney & 
Wickersham, corner York and Walnut 
Pottstown, Pa.; F. M. Sparrow, 
oftice 141 Milk street, Boston; Friction 
Pulley Co., Sandy Hill, N. Y.; Jarvis B. 
Edson, Nos. 145 Broadway and 86 Liberty 


streets, New York; the National Carbon 


| Co., Cleveland, O.; Hanson, Van Winkle & 








Co., No. 219 Market street, Newark, N. J.; 
American Silk Manufacturing Co., Nos. 
2109-11 Market street, St. Louis; Union 
Porcelain Works, Green Point, N. Y.; Union 
Hardware Co., Torrington, Conn.; the Elec- 
trical Accumulator Co., No. 44 Broadway, 
N. Y.; Pacific Electrical Storage Co.. No. 
220 Sutter street, San Francisco, Cal.; J. 
Ned Harrison, Bradford Club, London, 
England; E. & A. Shaw, No. 411 Fourth 
street, Sioux City, Ia.; the West Side Elec- 
tric Light and Power Co., No. 502 West 
Fifty-third street, New York; the Okonite 
Co., No. 13 Park Row, New York; the 
Mayflower Mine, Benj. B. Lawrence, Idaho 
Springs, Colo.; Writing Telegraph Co., 
oftice 57 Murray street, New York; J. H. 
Bunnell & Co., Nos. 106-8 Liberty street 
New York; Chas. A. Schieren & Co., Nos. 
45 and 51 Ferry street, New York. 


“-—~e 


.*, The Montclair, N.J., Township Com- 
mittee at its last meeting had a long discus- 
sion on the subject of lighting the town by 
electricity. Chairnian Ward, of the Bloom- 
field committee, was present at the invitation 
of the Montclair committee, which desired 
to effect a combination to introduce electric 
lights into both towns. It was finally decided 
to advertise for bids. 


————__ -<e 





» There are three divisions to the 
territory covered by the telephone exchange 
operations of the Erie Company. The con- 
tracts with the Bell Company for these 


divisions expireas follows: The Cleveland 





contract expires September 30th, 1889; 
Southwestern, June Ist, 1891; and _ the 
Northwestern contract is perpetual. It is 
thought that the American Bell may 


grant the Erie perpetual contracts for the 
Cleveland and Southwestern divisions upon 
the same basis as the Northwestern. Upon 
this basis the earnings of the Erie Company, 
based upon the earnings for the quarter 
ending March 31st, 1889, would show upon 
the capital stock as follows (not allowing 
for any increase on account of new business): 
For the year 1889,'41¢ per cent.; for the year 
1890, after deducting American Bell Com- 
pany’s proportion, 3,"j5 per cent. ; 1891 and 
thereafter, 3,5, per cent. The quarter end- 
ing March, 1889, shows an increase in net 
sarnings above all expenses of $4,000 over 
the previous quarter, and the net earnings 
for the past two years show an average in- 
crease of $2,200 per quarter. Some estimates 
would place the increase at the rate of 
$3,000 per quarter in the future, or $12,000 
per year. This would make the earnings in 
1890, $228,000; in 1891, $240,000. 





A New Mil-Am-Meter. 

Through a long experience in electro- 
medical batteries and like apparatus the John 
A. Barrett Battery Company have recog. 
nized what the desirable feacures of 
electric meter are, and in the instrument 
herewith illustrated these features have been 
embodied. In an absolute electric meter 
accuracy is essential. The magnetic needles 
of the Barrett meter are less than one inch 
long, while the pointer—made of aluminum 
for lightness—is four inches long, thus 
securing an extended indication on the 
scale for a very slight movement of the 
needles. Freedom from changes due to 
changes of time and surroundings is obtained 
as far as possible by employing a horizonta! 
movement and an astatic system of magneti: 
needles, controlled by a fixed magnet, which 
is permanently under the influence of an 
armature or keeper, for preserving a uniform 
degree of magnetism. Such a system ot 
needles is free from the influence of th 
earth’s magnetism and is the most constau: 
in its action. The use of a perfectly-pointed 
steel pivot, working in a concave jewel, as i: 
the best absolute galvanometers, reduces fric 
tion to a minimum, and the free parts of in 
strument are provided against accidental dis 
placement by a simple detail of mechanism 
so that the magnetic needles cannot get off 
the pivot, even if shaken wrong-side-up o: 
otherwise roughly used. A simple locking 
device also provides for lifting the needles 
from the pivot and holding them fixed for 


an 








THE BARRETT MIL-AM-METER. 


transportation. Another advantage of this 
meter lies in the fact that the 
pitched at the front that it is readable from 
either a standing or a sitting position. 

The perfect meter should have a 
range of measurement. In _ this 
shunts, switches, plugs, etc., are largely 
done away with and, by an entirely new and 
wonderfully simple arrangement, provision 
has been made for the widest possible com 
pass, together with direct reading scales 
Three independent reading scales are stamped 
at equal distances apart on the three faces 
of a celluloid roller. One of these scales 
marked in five milamperes, divided 
into halves. The second scale 
divided into 25 milamperes, and the third 
scale reads up to 250 milamperes. This 
roller is placed in the face of the meter, 
under the end of the pointer, on a shaft 
which passes through the side of the case, 
and terminates in a button by which the 
roller may be turned, 

In c mnection with this roller is a novel de 
vice inside the case, by which, when the rolle1 
is turned so as to bring any one of the three 
scales to view under the pointer, the connec 
tions within the case are automatically ad 
justed so to cause the meter to read directly 
and accurately, according to the scale so 
exposed to view. By this means the physi 
cian is saved the trouble of using multipliers 
with his scale readings, and bas at command 
three separate scales meeting every desirable 
case, and each scale reading his measure 
ments directly. 


is so 


face 


wide 
meter 


is 
is 
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«*; The new electric road up Main street, 
Cincinnati, Ohio, was a heavy sufferer by 
the terrible Johnstown flood. The Cambria 
iron works, which were so_ hopelessly 
wrecked, had the contract to supply the 
castings for the new incline plane. The 
company did not give up hope of getting 
the iron, as it was all ready to ship. The 
word came a day or so ago that it was lost 
in the acres of debris created by the awful 
catastrophe, and a new contract was neces- 
sary. 
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information Concerning the Eleventh 
Census. 

The following interesting letter has been 
received from the superintendent of the 
ensus of 1890 : 

DEPARTMENT OF THE INTERIOR, CENSUS 
OrricE, Wasuineton, D. C., May Ist, 
1889.—The various medical associations and 

1e medical profession will be glad to learn 
hat Dr. John S. Billings, Surgeon U. 8. 
\rmy, has consented to take charge of the 
( port on the mortality and vital statistics of 
ie United States as returned by the eleventh 
nsus, 

As the United States has no system of 
vistration of vital statistics, such as is re 
ed upon by other civilized nations for the 
irpose of ascertaining the actual move- 
ent of population, our census affords the 
uly opportunity of obtaining near an ap 
roximate estimate of the birth and death 
ites of much the larger part of the country, 
hich is entirely unprovided with any satis 
wtory system of State and municipal regis- 
ition. 

In view of this, the census office, during 
1e month of May this year, will issue to the 
iedical profession throughout the country 

Physician’s Registers” for the purpose of 
ht ining more accurate returns of deaths 
iin it is possible for the enumerators to 
ike, It is earnestly hoped that physicians 
i every part of the country will co-operate 
ith the census office in this important 
rk. The record should be kept from 
ine 1st, 1889, to May 3ist, 1890. Nearly 
;,000 of these registration books were filled 
pand returned to the office in 1880, and 
uly all of them used for statistical pur- 
ses, It is hoped that double this number 
i]! be obtained for the eleventh census. 
Physicians not receiving registers can ob- 
iin them by sending their names and ad- 
lresses to the census office, and, with the 
vister, an official envelope which requires 
o stamp will be provided for their return 

Washington. 

if all medical and surgical practitioners 
hroughout the country will lend their aid, 
he mortality and vital statistics of the 
leventh census will be more comprehensive 
nd complete than they have ever been 
Every physician should take a_ personal 
ride in having this report as full and aeccu- 
ite as it is possible to make it. 

It is hereby promised that all information 
btained through this source shall be held 
trictly confidential. 

Ropert G. PoRTER, 


Su pe rintendent of Census. 
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fireeley’s Wheatstone Bridge Set. 
Up to the present time there has prob- 
ily been no attempt to make a first class, 
mprehensive, electrical measurement ap- 
iratus with a fibre suspended needle hav- 
x special view to rapid work and ease of 
nanipulation until the manufacture of the 
\\ heatstone Bridge Set, with fibre suspended 
eedle and revolving galvanometer, which 
illustrate in this article. The apparatus 
manufactured by the E. 8S. Greeley «& 
Company, and is styled by them the No. 3 
Wheatstone Bridge Set, and had its origin 
the suggestions of Mr. C. E. Birdsall, of 
his city, formerly electrician for the Edison 
mpany, who devised the particular means 
f suspending and releasing the needle which 
found in this set. The delicacy of action 
ecured through the fibre suspension is so 
reat as to obtain a strong deflection through 
1 megohm with five cells of Leclanche bat- 
tery. The apparatus can be used without 
ing removed from the case when it is not 
ssential to level it, and when it is necessary 
level it, it can be readily lifted out, as 
hown in the illustration, and leveled up 
vith the screws provided for that purpose, 
\ revolving galvanometer and a variable 
ind removable dampening and directing 
magnet conduces to the rapidity and the ease 
vith which work is done with the set. The 
ict of closing the case releases automatically 
the fibre from all tension, and thus avoids 
much of the risk of rupture in transporta- 
tion and guards against the neglect to make 
the release intentionally. The resistance 
coils are calibrated in a strictly first class 
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manner, and arranged in four rows of ten | 


coils each under the designation of units, 
tens, hundreds and thousands. There are | that nickel will not absorb dry hydrogen ; 
; | but when a nickel wire was used as a nega- 


10, 100 and 1,000 ohm coils on each arm of tive electrode in a water voltameter, and the 
the bridge, thus giving an extreme range of | quantity of gas evolved compared with that 
measurement from .01 to 1,111,000 ohms. | from another voltameter with platinum elec 
The arrangement of the coils is such that | ‘odes, and with a_ third with platinum 
‘ i ‘ . «| anode and nickel cathode, it was found that 
six plugs only are needed in the set, one in | in 200 hours the nickel had absorbed about 
ach arm of the bridge and one in each row | 100 times its volume of hydrogen. The oc- 
of the coils, making the reading the simplest | cluded hydrogen is not given up if the nickel 
possible. For example: If A = 100 and | is placed in a bell-jar containing air and 
B = 10, to obtain a balance it is necessary to | sealed with hanctineag dd but the mercury rises 
E ze sale _ owing to oxidation of the metal. 
plug five in the thousand, 0 in the hundreds, When a long nickel wire, hanging verti- 


Occlusion of Hydrogen by Nickel. 
| Prof. M. Bellati finds in his experiments 


seven in the ten and 2 in the units row ; the | cally in a tube of acidulated water. served as 
resistance measured is equal to 507.2, a| cathode to a parallel platinum wire, the 
| nickel wire increased by 0.000036 of its in- 
. ee a jitial length, viz: 1.44 m. This is not an 
and simplicity. The revolving galvanometer | effect of temperature, since Comparison was 
can be so turned as to bring the needle to the | made with the platinum wire, which would 
zero line without altering the position of the | have expanded about equally under the in- 
| fluence of heat. 

The occlusion of hydrogen increases the 
resistance of the nickel. If the volume of 
| hydrogen at 0° C. and 760 mm. pressure is 
4 : oe le times the volume of the nickel, then the 
A trial test of the newly improved Sims | increase of resistance at 22.7° can be calcu- 
Edison electric torpedo was made at Willet’s | Jated from the formula, 

Point on the Long Island Sound, Monday | 0.001626 + 0.00005789° 7. 
afternoon, Captain Roessler and a number| With increasing temperature, the resistance 
of regular army officers were present. This of nickel containing occluded hydrogen 

ee gee P ~*~" seems to alter rather less than ordinary 
torpedo is 31 feet long and 24 inches in dia-| nickel; thus the temperature coefficient of 
meter. It weighs 3,000 pounds. It has a} the latter is 0.00871, while that of nickel 
cylindrical hull with conical ends made in| With 100 times its volume of occluded hydro- 
gen is 0.00369. 

——__e = e—__ 


method that cannot be exceeded in readiness 


case. 
—_ ms - 


The Sims-Edison Torpedo. 


four sections united by means of lock joints. 
The . Which is submerged, is supportec 

: he —. t i - 8 . : — i Electrie Lighting in a Pit. 

ny an indestructinve : oat, wht . is attaches A novelty in the employment of electricity 
to the hull by upright stanchions. The) for jighting purposes is at present to be found 
electric current is carried through a small at Ansin, Department du Nord, France, in 
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New Sty.e WHEATSTONE BRIDGE 8S... 


insulated cable, and its force is directed from , the Enelos pit belonging tothe Auzin Mining 
the shore, Company. Inthe beginning of 1888, owing 
A new 1,200-volt Edison municipal dy- | to the passage into the Enelos pit of a large 
namo, put in by the government at Willet’s | quantity of water from the Denain pits and 
Point, furnished the power. G. W. Sims, the | from the Anzin torrent, it was found neces 
inventor, conducted the experiment. sary toinstall a pump underground in order 
In x run of more than 800 feet yesterday | Lo raise the water to the surface, The amount 
the speed made was a fraction more than 21) of work to be done by the pump was such as 
miles per hour. to necessitate its being placed in a well 
Heretofore the highest rate of speed at-| lighted spot, both for attendance and main- 
tained was 10.04 miles per hour. The trial) tenance. Naked lights were out of the 
was intended to have been over a half-mile | question in consequence of the presence of 
course, but the belting of the dynamo on | tire-damp, and it was therefore resolved to 
shore broke and stopped the trial. | The 30-| have recourse to electricity, there being an 
inch screw on the torpedo made about 900 ample supply of water-power, The water, 
revolutions a minute. the volume of which is estimated at 70,400 
The trial satisfactorily demonstrated that | gallons every 24 hours, enters the pit ata 
the desired increase of speed could be safely | depth of 840 yards and descends to the 
made without interfering with the steering | bottom—about 65 yards lower—through 
of the vessel. Another trial will bemade. | tubes, the delivery being almost constant. 
— -_- | The power of this fall of water was esti 
* * A re-organization of the Blue Valley | mated at two effective horse-power, which 
Street Railway Company, the St. John | could always be relied upon, and this was 
Street Cable Company, of Kansas City, Mo., | considered to be sufticient for driving a tur 
will be made in a few days under the name | bine and dynamo for 16 incandescent lamps. 
of the East Side Electrical Street Railway | Accordingly the Societe Gramme were in 
Company. The papers for the incorporation | structed to lay down the plant, which con 
of the new company are prepared and will | sists of a No. 6 compound dynamo and tur 
be filed as soon as a few preliminaries have | bine. The pump is fixed in a chamber quite 
been arranged. It is the intention of the| close to the bottom of the pit, whilst the 
company to purchase from the Metropolitan | dynamo and turbine are placed about 2% 
Street Railway Company the Independence | yards distant from the chamber. A Deprez 
avenue horse car line and to construct an} voltmeter has been put up in order that the 
electrical street railway, the route of which | attendant may at any time notice the pres- 
will extend half a mile east of the city|sure, There are 12 16 candle-power Swan 
limits. Mr. Knight, the engineer who will| lamps. The first lights up the dynamo and 
have charge of the construction, during his | turbine, the second is placed at the entrance 
recent Eastern trip, made an examination of | to the chamber already mentioned and the 
the various electrical railways now in opera-|1emainder are inside the chamber, which is 
tion, and it was upon his report that it was| consequently very brilliantly illuminated. 
decided to make the road an electric line in- | The speed of the turbine is 1,220 revolutions 
stead of a cable. The road will be operated | per minute. The dynamo gives a current 
by an overhead wire, and will be of similar | of 20 amperes at 110 volts. Since the in- 
construction to the one now in operation at|stallation was put up last August it has 
Topeka which is a great success. given the greatest satisfaction. 

















...- A telephone line will shortly be built 
from Alameda, Cal., to Bay Farm, it is 
stated, for the purpose mainly of keeping 
the police informed of the doings thereon. 


..-- Inthe Superior Criminal Court, at 
Boston, William B. Derby, formerly cashier 
of the Mutual District Messenger Company, 
pleaded guilty, on advice of his counsel, P. 
J. Doherty, to three counts of an indictment 
charging him with embezzling $16,000 from 
the Western Union Telegraph Company 
and the Mutual District Messenger Com- 
pany. He will be sentenced June 19. 


.... The lightning burnt 21 wires belong- 
ing to the Western Union Company at Port- 
land, Me., on Monday The key board was 
split open and at frequent intervals the elec- 
tricity would run around the room, on the 
wires, with a report like a pistol shot. The 
line men would not approach the wires so 
they had to remain useless until after the 
storm. Many telephone wires were also 
destroyed. 

A decision was rendered by Judge 
Tuley, of Chicago, Saturday, which vitally 
interests 2,000 stockholders of the defunct 
Great Western Telegraph Company, who 
are scattered about in nearly all the Western 
States. In effect it gives them an opportunity 
to show themselves not liable for a fictitious 
indebtedness of the company by enjoining 
the receiver, E. R. Bowen, from collecting 
an assessment of 35 per cent. on stock sub- 
scriptions of nearly $3,000,000. Among the 
stockholders winning the victory are Senator 
Farwell, D. B. Fisk and Charles M. Hen- 
derson, 

Lord Ripon's vice-royalty, and the 
jubilee of the Queen's reign, have together 
been celebrated in India by the institution of 
i Jubilee Technical Institute, which has just 
been opeved in Bombay by Lord Reay, says 
the Klectricul Engineer, London. The sub- 
scriptions of these two funds were supple- 
mented, by grants from the government and 
the corporation of Bombay,and devoted to 
the founding of a technical institute, and 
Sir Diushaw Petit presented a noble building. 
The formal opening.as mentioned, took place 
recently, although the institute has, in fact, 
been open for several months. It already 
numbers 240 students, and nearly half as 
many more are waiting nomination. 

..++ The telephone is being made to serve 
the cause of religion in the south of England. 
The South of England Telephone Company 
has put telephone wires into one of the Con- 
gregational churches in Tunbridge Wells, 
and on a recent Sunday, 16 subscribers were 
connected with the church. These included 
doctors and apothecaries, clerks working in 
various parts of the town, an invalid lady 
who has been obtaining consolation from 
the telephone for several months, and some 
lazy club men, who went into the thing pre- 
sumably more from a spirit of experiment 
than devotion. Wires are being laid to Mad- 
stone, and soon subscribers living there, in 
Rochester, in Strood and Chatha.n, will be 
able, without leaving their houses, to attend 
services in Tunbridge Wells. 

.... The use of the electric light in the 
Suez Canal, which has allowed of night 
passages being made, Las probably had some 
effect in increasing the traffic. The total 
number of vessels passing through the canal 
last year was 3,440, with a tonnage of 6,640,- 
832, being 303 in excess of the previous year. 
The tolls paid amounted to £2,604,088. Of 
these vessels 2,625 were English. The use 
of the electric light is greatly on the increase, 
and one-half of the ships passing through 
the canal last year used it. The number of 
ships in January, 1888, which employed the 
electric light was 85, and there was a gradual 
increase until. the figure reached 176 in De- 
cember. The result is that instead of 35 to 
45 hours being occupied in making the pas- 
sage it can now be done in about 20 hours. 
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* * The new electric road will reduce the 
time one-half between West Troy, N. Y., 
and Albany. 


* * The St. Louis Car Company is at 
work on an order of electric cars fora St. 
Joseph street railroad. 


* * The first trip of the electric car to 
Lynn Beach was made Sunday, and cars 
were run every 15 minutes. Every trip 
had a good freight of passengers, and the 
car ran like clock-work. 

** The Newstead Avenue Elevated 
Electric Railway filed its bond with the city 
register on the last day of grace, thus secur- 
ing its franchise, but it is probable that there 
will be no work done for several months. 


* * The electric railway from Rochester, 
N. Y., to Charlotte, is nearing completion. 
The work of putting the roof on the power 
house is nearly done, and the generators will 
be placed in position this week. It is the 
intention of the company to have the cars 
running by June 25th. 

* * There is some talk of an electric: rail- 
way across the Eads Bridge, St. Louis, to 
replace the omnibus line that is running at 
present. If a franchise can be obtained 
from the City of East St. Louis, [ll., so that 
the cars can be run from the east approach 
to the center of the town, it is quite probable 
that it will be built. 


* * Patent Commissioner Mitchell, in the 
case of Green rx, Hall rs. Siemens rs, Field, 
on a motion by Hall fora review of Patent 
Commissioner Hall’s decision in favor of 
Field for a patent for an electric railway, 
has denied the motion and reaffirmed the 
decision of his predecessor, Commissioner 
fall, in favor of Field. 
railway cars at Bangor, 
week with dazzling head- 
lights giving them a decidedly brilliant ap- 
pearance. The street for some distance 
ahead of each caris splendidly lighted by the 
use of these lights and the conductors are 
aided greatly in detecting the positions of 
people who are w_ iting for the cars. 


* * The electric 
Me., appeared last 


* An electric railway is now running 
from Steinway along Bowery Bay, L. L, 
two miles in length. It is the overhead 
double trolley system, built by Osterheld 
& Eickemeyer, of Yonkers. It is intended 
to have a train of three cars, using about 15 
horse-power to each motor car, potential 
330 volts. Mr. E. W. Stevenson did the 
overhead construction for Woodbridge & 
Turner. 

* * There are now in use in the United 
States more than 5,650 central electric sta- 
tions for light and power. There are 210,- 
000 are lights and 2,600,000 incandescent 
lamps. There were 59 electrical railways 
in operation in March last, and 86 roads in 
process of construction. The increase of 
capital in electrical investments during 1888 
was nearly $70,000,000, These are very sig- 
nificant figures, and they point unmistak- 
ably to the course of future inventions and 
discoveries. 

* * It is said that an agreement has been 
made between the Brockton, Mass., Street 
Railway Company and the East Side Electric 
Street Railway Company in relation to a 
location for the latter through Main street, 
between Ward and Crescent streets. The 
Brockton Company will agree to build a 
double track through this section of the 
street, which will be used in common, the 
East side to be obliged to pay for electrifying 
both tracks, and pay toll for each car oper- 
ated over the road. This question has been 
in dispute for over a year, and if an agree- 
ment is effected it is expected that the work 
of building the track will begin at once. 








Some#Recent Improvements in | 
Alternating Current Motors. 
Mr. Charles S. Bradley, of Yonkers, N.Y., 
is an indefatigable worker in the field of 
electrical improvement, and has brought out 


many important inventions both in the line | 


of continuous currert work as well as in the 
newer field of alternating current generators 
and motors. 

Two recent patents obtained by him de- 
serve notice. Both are for alternating cur- 
rent electric motors, and may be briefly 
described as follows : 

Figs. 1 and 2 of the accompanying illus- 
trations are respectively transverse and 
longitudinal sections of the motor, which in 
this case is driven by means of two indepen- 
dent alternating currents of different phase. 
The patentee says : 

**Indynamoelectric machines and electric 
motors generally it has hitherto been consid- 


the generator, which is of corresponding im- 
pulses, is 1,000 revolutions per minute, then 
the poles WV and S will traverse the armature 
circularly 1,000 times per minute, and we 
will suppose this motion of the poles V and 
S to be right-handed, as shown by the arrows 
at N and S. As they rotate they induce 
poles in the iron of the field magnet ; but 
these induced poles V* S* drag behind 
slightly, and as opposite poles attract, the 
armature moves in a left-handed direction, 
as shown by the arrow at A. Meantime the 
Nand S poles in the armature have moved 
to the right in direction and the motion of 
armature continues, and if not doing work 
obviously it will rise in speed until its speed 
nearly equals that of the generator, and the 
relative motion of the poles N Sand N*® S? 
be practically 


becomes so slight as to 
negligible. Now, if work is put upon the 


armature (the generator being maintained at 
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ered essential to successful operation either 
to have the field magnet positively energized 
by means of a current or currents circulating 
in insulated conductors wound upon the field 
magnets or else to have the field magnets 
made of steel and permanently magnetized. 
It has always been generally considered ad- 
visable to laminate the pole pieces of the field 
magnets for the purpose of preventing the 
generation of the Foucault currents therein. 
I have discovered, on the contrary, that such 
currents may serve a useful purpose in the 
motor or machine, and they may be so con- 
centrated and directed to form the sole 
energizing current of the fieid magnets, «nd 
such discovery forms the basis of my present 
invention. 

‘“‘The field magnet is constructed of 
alternate iron and copper bars with copper 
heads, and this structure is wound with 
on the outside. The bars of 
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BRADLEY’s INDUCED FIELD MAGNET FOR ELEcTRIC Morors. 


copper, together with the copper heads, 
form circuits of very low resistance for 
the eddying currents which are to be 


utilized. The armature isa plain Gramme 
ring with closed winding which four 
equidistant points is connected to four con- 
ducting rings on the shaft having brushes 
connecting them to the two independent 
supply circuits. These circuits supply alter- 
nating currents, the current of one being 
one-quarter of a phase behind the other, 
and the result is to produce a rotation of the 
armature so long as the currents are sup- 
plied, and are substantially one-quarter 
phase apart in their time periods, and in 
producing the rotation of the armature the 
two consequent poles V and S set up in the 
armature rotate around in its iron body at a 
rate exactly corresponding to the speed of 
the generator. Suppose, now, the speed of 
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constant speed) its speed falls, and while the 
relative rotation of its WN and S poles re- 
mains unaltered with respect to the armature 
body, the absolute rotation with respect to a 
point in space changes accordingly ; or, to 
put it in figures, suppose the speed of the 
generator is 1,000 revolutions per minute, 
then the poles NV and S travel 1,000 revolu- 
tions per minute relatively to the armature 
body. If the armature speéd were 1,000 
revolutions, the poles Vand S would stand 
still with respect to space, z.e., their absolute 
rotation would be nil. If, now, load is 
added sufficient to drop the speed of the 
armature to 900 revolutions, obviously the 
poles Nand S, while still travelling 1,000 
revolutions per minute relatively to the 
armature body, will have an absolute rota- 
tion, with respect to a point in space, of 
1,000—900=100 revolutions. The direction 
of this absolute rotation is, as indicated by 
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arrows at VS, the same as the direction of 
relative rotation of these poles VN and S; but 
as this absolute rotation of the poles NS is 
100 per minute, it necessarily follows that 
there is a movement of the induced poles 
N* S* in the field magnet following the 
movement of poles V S, and the speed of 
this movement is 100 per minute, and each 
section of the mass of the field magnet is in 
turn the seat of a rotating polar line, and is 
cut by lines of force. 

‘*Therefore, Foucault currents are set up, 
and their value depends upon the resistance 
they meet with. The position of the field 
poles V* S* induced by these eddy currents 
is always behind that of the poles VS, the 
exact position depending upon two things— 
the load and the resistance in the metal of 
the field magnet. The greater the load the 


greater the lag of the poles V® S*, and, on 





the other hand, the less the resistance offered 
the eddy currents, the smaller will this lag 
become in proportion. 

‘* The result of my invention is that the iron 
pole-pieces and iron winding or body of the 
field-‘magnet become highly magnetized with- 
out any current being directly taken from 
the armature-circuit for that purpose, and in 
this manner the loss in a motor or dynamo 
as ordinarily constructed, due to the circula- 
tion of these Foucault currents, is readily util- 
ized as a factor in the successful operation 
of the machine.” 

Figure 3 is a diagram illustrating another 
invention of great practical value. 

Concerning this invention the patentee 
says: 

‘* In motors of this type it has been found 
that where the field magnet is directly ener- 
gized by current flowing through the coils 
upon it, which seems to be necessary in 
order to obtain an adequate mechanical out- 
put from the motor, it is practically impossi- 
ble to get the armature up to normal speed 
if the field magnets are energized at the 
moment of starting. If the field magnet 
circuit be left open at the moment of start- 
ing the armature by the alternating currents 
and so continued until the armature has 
reached its normal speed, the field magnet 
circuit may then be closed and the full me 
chanical output obtained from the motor 
without causing it to fall back in speed, as 
would be the case were the field magnet 
circuit closed at the moment of starting. 
This may be explained in various ways. If 
we take a given pole of the field magnet and 
consider that a rotating pole of the armature, 
which we will suppose an J pole, is ap- 
proaching the said field magnet pole the 
latter would become an S pole and strongly 
attract the said armature pole, and motion 
of the armature would be produced ; but if 
the field magnet were surrounded with its 
usual coils closed, the setting up of mag- 
netism in the given field pole would cause 
an induced current to flow in the coil, which 
would partially or quite annul the polarity of 
said S pole of the field magnet. Therefore 
the result of these two opposing tendencies 
is that the armature will not start if the field 
magnet circuit is closed. 

‘** A is the armature of an alternating cur 
rent motor, and in this particular instance it 
is shown as a drum armature with continu- 
ous winding, from which at four equidistant 
points connections are made respectively to 
the insulated contact rings 1, 2, 3.and 4, which 
are connected by suitable brushes to the re- 
spective mains 5, 6, 7and 8. Mains 5 and 6 
supply an alternating current and mains 7 and 
supply another alternating current which,in 
this particular instance, differs in phase from 
the former by one quarter of a wave length. 
Armature A at the other end is provided with 
a commutator ¢ and brushes 4 in the usual 
manner, for taking off a continuous direct 
current into any circuit connected with such 
brush.s in accordance with the principles 
set forth in patent, No. 390,439, dated 
October 2, 1888. Whenever a current is 
admitted from the circuits 5, 6, 7 and 8 into 
the armature A, if the field magnet circuit is 
open, the armature will immediately start 
into motion and gradually rise in speed until 
it substantially synchronizes with the gener- 
ator supplying currents to the circuits 5, 6, 
Zand 8; butif the field magnet circuit is 
closed the armature will not start and rise to 
its normal speed. I therefore proceed as 
follows: I arrange an electro-magnet 9 in a 
suitable position and place in front of it a 
pivoted armature 10, having a retractile 
spring 11, and on the arm which carries the 
armature 10 I arrange a contact 12. 

‘‘In front of such contact I arrange a 
corresponding contact 13, as shown. The 
field magnet circuit is closed at all points ex- 
cept the contacts 12 and 13, and my object 
it to accomplish the closing of these contacts 
at the moment when the armature A has 
arrived at its normal speed. The electro- 
magnet 9 is included in a branch circuit 
taken from the brushes }, and including by 
preference a choke-coil 14, which is con- 
structed to have a high coefficient of self-in- 
duction and moderate resistance. This, 
however, is not essential to the performance 
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Thus constructed the 
The armature A being 
it rest, the two alternating currents entering 
the circuit of the armature cause a rotation 
if the poles of the latter and set it in motion, 
nd at the same time, by reason of the 
tutionary brushes 4, an alternating current 
passes through the branch circuit, including 
he coils of magnet 9, This single alterna- 
ng current is due to and corresponds with 
the rotation of the Vand S poles set up in 
armature A; but the current is not of 
ich character as to cause the attraction of 
he armature 10 against the force of spring 
As the armature rises in speed, the 
tation of the poles Nand S of the armature 
ecomes slower and slower, the waves in the 
ranch circuit become longer and longer and 
traighter and straighter, and the relay 
immers slightly on its back-stop until 
nally, when the speed has reached its nor- 
nal rate, the current passing through the 
oils of the magnet 9 is a continuous current 
n one direction, and the armature 10 is at- 
icted, causing the contacts 12 and 13 to 
se firmly together and remain there so 
as the armature A is rotating at its 
ormal speed. It is thus readily seen that 
he field magnet circuit remains open until 
he armature has arrived at its normal speed, 
nd at that instant the field magnet circuit 
closed and the motor is in condition to 
xert a maximum mechanical energy.” 


f the apparatus. 
iction is as follows : 
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— The Oakland, Cal., city engineer | 
jas prepared a map showing the proposed 
338 lights of 


The arrange- 


cation of electric lights. 
000 ce. p. will be erected. 
ent places 111 single lamps 
nd towers in Oakland 
est of Lake Merritt, and 19 
ngle lamps and 17 towers in 
ist Oakland. The single 
unps will be 50 feet high 
id the towers 100 feet. The 
wers will be built like those 

Alameda, and will have 
ur lights. C. R. Lloyd es- 
nates that this plan if carried 
| would cost the city about 
for the 


35 


$50,000 poles and 


The Commercial Elec- 
ic Company, of Detroit, are 
» furnish complete steam as 
vell as electric plant for the 

w theatre and Wonderland. 
being built in the Ar- 
Building, Buffalo. The 
plant will consist of 
vo Mayo incandescent dy- 
imos of 200 lights capacity 


my 
ude 
itire 


| towards electric motor combinations 


Electric Shell Hoist for War Vessels. 

We publish in this issue of our paper a 
view of one of the electric hoists built by the 
Sprague Electric Railway and Motor Com- 
pany, of New York, for the United States 
‘cruiser ‘‘ Atlanta.” This hoist is the first of 
its kind that has been built for this work, 
and this commencement of the use of electric 
power on shipboard is most novel, and 
promises to extend rapidly. The advantages 
of electric power for the manifold uses on 
board vessels over transmission of power by 
steam to different portions of the vessel, are 





many, and the general adoption of incandes- 
cent lighting on shipboard enables such | 
motors to be operated without additional | 
dynamo installation. 

The hoist which we illustrate is of three | 
horse-power, using the regular Sprague 
graphite brushes, and can be run forwards 
or backwards with the greatest facility, by | 
the simple movement in one direction or 
another, of an electric switch. By means of 
this same switch the speed can be varied to 
any degree desired. 

Although built for the special purpose of 
hoisting shells, this combination promises to | 
to meet a large demand for small hoists in | 
mavufacturing and other industries where 
the small space occupied by an electric 
motor is quite a desideratum. 

The tendency among the leading electric 
supply companies seems to be gradually 
with 
other machines, like the above. and experi- 
ence shows that such combinations create a 
demand as their advantages become recog- 
nized. 





ich and a 40 horse-power 
utematic, high speed Taylor 
ugine and boiler of the same 
ike, The engine and dy- 
amos which are to be located 
n the second floor of the building in the ex- | 





The City of Wausua, Wis., council 
has granted a franchise for 20 years to an 
electric light company composed of the fol- 
lowing business men: J. M. Smith, James 
Montgomery, C. W. Harger and W. C. 
Collins. 


—— The Edison lighting plant on the 
U. 8. cruisers ‘‘ Charleston ” is being put in. 
It is very elaborate, and cost about $30,000. 
There are some 500 junction boxes, or 500 
places where light can be putin. The light 
is generated from three of Edison’s dynamo 
machines, making 400 revolutions. Two 
are driven by engines made by the Union 
Iron Works, and one by Armington & Sims. 
They are placed under the two-inch iron 
deck forward. 


—— The New York Central Railroad has 


| made a contract with the Edison Company 


for putting an electric light plant into the 
Grand Central Station. It will require 1,400 
incandescent lights to supply all the offices, 
passenger rooms, and the big train shed. 
No electric lights will be placed in the yards. 
as they would make the signal lights less 
distinct ; but very soon the tunnel will be 
strung with incandescent lights. hung on a 
level with the car windows and lighting up 
the trains. 


—— The Van Depoele Electric Manufac- 
turing Company, of Chicago, II1., is placing 
electric light plants upon the following ex- 


cursion steamers of Chicago: Steamer 
‘Chief Justice Waite,” 10 are lights ; 
steamer ‘‘ John A. Dix,” 150 incandescent 


lights ; steamer ‘‘ Gordon,” 100 ineandes- 





ELectric SHELL Horst. 


—— The work of testing the new lamps 


\ibition hall are to be very finely finished—a/to be used in the Bangor, Me., electric 


vart of the exhibition in fact and a model | 


lant in every respect. 





- The annual meeting of the stock- | 
iolders of the Woburn Electric Light Com- | 
suny took place Monday at its pew office in 
The following officers were elected : | 
resident, Henry C. Buck ; clerk, Benjamin | 
I. Whittemore ; treasurer, F. S. Pierson ; 
lirectors, H. C. Buck, F. S. Pierson, A. E. | 
Dolbear, J. B. McDonald, Dr. J. M. Harlow. 
lt was voted to increase the capital stock 
from $60,000 to $120,000; also to increase 
the number of directors from five to nine. 
rhis will be done at a special meeting. 
President Buck made his annual report. It | 
howed the company to be in good condition. 
rhe disagreements with the telephone people 
ire about closed up on account of a separate 
locition having been granted for poles and 
In Stoneham the company has been 
ziven right to attach wires to the telephone 
poles wherever necessary. The fight with 
telephone company has cost between 





wires 





$4,000 and $5,000, when the loss of business | 


lighting system goes rapidly forward and a 
great majority of them have been already 
found to be equal to the tests at the 
station and will go out on the line. This | 
week will probably see some of the lamps | 
started in different parts of the city and ina 
short time the entire town will be illum- 
inated. There have been no delays or acci- 
dents to the machinery thus far this season 





Manager Mercein, of the Badger II- 
luminating Company. Milwaukee, Wis., | 
states that the company’s present capacity 
is being doubled. The company is able to 
furnish 350 lights at present, and will be able 
to furnish about 700 lights when the new im- 
provements are completed. The additions 
to the plant include a 400-horse-power 
boiler, which is already in place, and an 
engine of 300-horse-power, which is expected 
to be ready this week. The improvements, 
Mr. Mercein estimates, will cost between 
$150,000 and $175,000. 


Circulars and estimates of the cost 





of 


is considered, in addition to actual expenses. | an electric motor of sufficient power to run 


rhe treasurer’s report showed net earnings | 


asmall printing press are wanted by Edward 


of about seven per cent., after providing for | A. Oldham, of 91 Wentworth street, Char- 


interest charges. 


leston, 8. C. 


cent lights ; and has also just contracted with 
the People’s Electric Light Company, of 
Streator, Ill., for a 200-light ‘‘ Mayo ” long 
distance incandescent series electric light 
plant to light the outskirts of that city. dis- 
placing the gasoline lamps. This makes the 
plant at Streator consist of 60 arc lights, 
1,600 direct system ‘‘ Mayo ” incandescent 
lights, and 200 long distance incandescent 
lights. The company is now operating in 
its new station near the Santa Fe Depot, and 
claims to have the most complete and best 
equipped electric light station in America. 


—— The Omaha Thomson-Houston Elec 
tric Light Company, after a brave struggle, 
has at last reached that satisfactory stage 
where it is able to declare a dividend. The 
affairs of the company are in most excellent 
shape, and it is now proposed to greatly en 
large and improve the plant. With this 
object in view the company has purchased 
ground between Jackson and Leavenworth 
strects, with a frontage of over 300 feet on 
Fifth street, on which it proposes to erect a 


| large and substantial power-house, in which 


will be placed the latest improved machinery. 
It is proposed to expend $150,000, which, 
with the $75,000 already expended, will 
make an investment of $225,000. The 
company intends to give incandescent 
lights twenty-four hours a day, and is 
already making contracts to wire several 


| large buildings. 








—— The arc light system in Manchester, 
N. H., is being extended. 





A new electric light company will be 
organized at Lexington, Ky. 


—— The Allegheny Light Company will 
extend its temporary lighting plants along 
the Pennsylvania road as far as Altoona, 


—— The Belfast City Council will defer 
making an electric lighting contract until 
the new company there are ready to enter 
competition. 


—— The Sun Electric Company, of Bos- 
ton, through the treasurer, Frank Ridlon, 
has declared a dividend of $1.75 per share, 
and another dividend is likely to follow. 


—— The contract for wiring City Hall, 
Haverhill, Mass., for theelectric lighting was 
awarded, Saturday night, to Kendall & Slade, 
an enterprising young firm of Boston, and 
work will begin at once. 


-— Ata meeting of the Union Electric 
Light and Power Company, of Troy, N. Y., 
it was decided to commence furnishing com- 
mercial lighting at. once, and to place for 
inspection exhibition street-lights. 





Twenty-five thousand dollars worth 
of stock in the Lyons, N. Y., Electric Light 
and Power Company has already been sub 
scribed for, and it is expected that the com- 
pany will be incorporated this week. The 
capital stock will be $45,000. 

Electric 
with the 

The in- 


— Acharter of the Lebanon 
Light Company been filed 
Secretary of State of Tennessee. 
corporators of the latter organization are 
Sam. Galladay, 8S. G. Stratton, R. P. 
McClain, B. W. Cox and B. 8. Foster. 


has 


—— The Sycamore Electric Light Com- 
pany, of Sycamore, IIl., has just contracted 
with the Van Depoele Electric Manufactur 
ing Co., of Chicago, Ill, for a 60-are light 
plant and 500 incandescents for furnishing 
illumination to the citizens of that town. 


—— The stringing of electric lights along 
the wrecked portion of the Pennsylvania 
railroad was a difficult job. The road runs 
right along the brow of the mountain, and 
there was no place to plant poles. The 
wires were strung on trees in many cases, 


—— The Middleborough Electric Light 

and Power Company and the Middle- 
borough Gas and Electric Company are both 
busy setting poles upon the streets of the 
town. The highways present a strange ap- 
pearance in some places, poles being placed 
on both sides. 
Nearly the whole of the $25,000 
necessary for the new electric plant at 
Lenox, Mass., has been raised, and it is pro 
posed to begin the work of putting up the 
wires and poles as soon as possible. The 
light will be used by nearly all of the cot- 
tagers and for lighting the streets and busi- 
ness places. 





—-- The Missouri Electric Light Com- 
pany, of St. Louis, who have the contract for 
lighting all the streets south of Washington 
avenue, have ordered four 250 high pressure 
Westinghouse compound engines for their 
new station on Twenty-first street and Lucas 
»lace, with which they will connect for 3,000 
light Westinghouse dynamos. 


—— The Willamette Falls Electric Com- 
pany has started one of its Brush arc dyna- 
mos. Portland, Ore., is vow lighted by 
electricity sent 15 miles. The experiment 
proved a grand success, the loss of electricity 
in transmission being much less than was 
anticipated. The company has now six 
large copper wires strung and intends to 
supply power for running all kinds of 
machinery at once. 
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Com- 


A. Robertson 
pany, of 393 Federal street, Boston, have 
done some artistic work in the line of inside 
mouldings, ete., for Boston and New Eng- 


The John 


land companies. Wooden dynamo frames 
are also a specialty, and the electrical branch 
of the large business is receiving particular 
attention. 


The Electrical Supply Company, 
of Chicago, have issued a circular descriptive 
of their new instantaneous armature pro- 
tector, recently designed and now put upon 
the market. They may be attached to any 
are dynamo made, of any winding, and the 
company guarantee that the protector will 
absolutely prevent the armature from short 
circuiting or burning out. 

Bartlett & Company, the engravers, 
are constantly adding to an already enviable 
reputation for artistic wood cuts and engrav- 
ings. The engravings of the Clark dynamos 
and apparatus, appearing elsewhere in this 
edition, are excellent samples of the high 
class work this progressive young firm is 
daily turning out. The Review takes plea 
sure in recommending the firm of Bartlett & 
Company for the execution of artistic work, 
such as is rarely seen in this city 


The Pond Engineering Com- 
pany, of St. Louis, Chicago, Kansas City 


and Omaba, among many other valuable 
specialties, are handling the Lowe feed 
water beater and purifier in the West. A 


pamphlet descriptive of the Lowe heater and 
containing much interesting information on 
the subject of heaters and purifiers in general 
has just been issued by the Pond Company 
Among special advantages of this system are 
the use of brass tubes only with provisions 
for expansion, easily accessible for cleaning, 
and built of either the vertical or horizontal 
pattern. 


James Leffel & Company, of 
Springtield, O., and New York, makers of 
the well known water-wheel bearing their 
name, have just issued a neat little volume 
in pamphlet form which is overflowing with 
interesting information for those using o1 
about to use water power. It is, in fact, an 
encyclopedia of knowledge in this particular 
line, and also devotes some space to descrip- 
tions of the Leffel wheels, which are made 
in all sizes and adapted for every variety of 
work. The fact that the company has put 
out 15,000 of their wheels in various parts of 
the world bears testimony to their experience. 
A useful feature of the book is a chapter of 
problems such as are met with in actual 
practice, with solutions. 

The Westinghouse Electric Com- 
pany have put out their new meters among 
their various central station companies. t« 
the extent very nearly of 100,000 16-c. p. 
lamp capacity. The meter seems to do the 
work for which it is designed very satisfac 
torily, Among the orders for alternating 
current central station apparatus recently 
received by the Westinghouse Company are 
the following outfits: Sioux City, Iowa 
(increase), 750 lights ; Clinton, Ill. (increase), 
750 lights; Yankton, So. Dakota, 750 lights ; 
Guthrie, Ind. Ter., 750 lights, and 35 Water 
house are lights; Birmingham, Ala., 1,000 
lights; Jersey City, N. J., 750 lights; 
Seattle, Wash. Ter., 750 lights ; Montesano. 
Wash. Ter., 500 lights. These orders bring 
the number of Westinghouse central stations 
up to 178. 


* * The New Brunswick Carnival Associ- 
ation under whose auspices the Summer 
Carnival and Electrical Exhibition are to be 
held this summer, opening July 22d, have 
issued an illustrated supplement to the St. 
John Telegraph, showing the possibilities of 
electricity, many of which. as realities, will 
be shown at the exhibition. A trip to St. 
John might well be made the feature of a 
summer vacation. 


Hand or Bench Lathes. 


What modern practice has done for 
machine tcols is very well shown in the 
single instance of bench lathes. These tools 
have been on the market for years, but it is 
only recently that they have found much 
favor with machinists. The chief reason 
for this is because they formerly lacked thé 
quality of handiness, now they find favor 
because this quality has been added. Mod- 


in the top of one of the legs, which allows 
it to swivel sufficiently to compensate for 
any slight unevenness of the floor or bench. 
The other leg is firmly secured to the bed. 

The top of the bed is flat, and is scraped 
to surface plate. It affords a bearing over 
its entire width for the foot stock, and slide 
or other rests. The bearing surfaces of 
these are also scraped. 

The foot stock is fastened to the bed by a 
clamp screw, and can be easily shifted, or 








Fic. 2.—UNIVERSAL 


ern practice bas taken up this part of the 
matter until bench lathes are made so con- 
venient that they are fact coming to be con- 
sidered indispensable in many shops where 
no use for them was formerly found. Their 
utility has been chiefly increased by the 
adoption of quick means of stopping and 
starting, and the employment of various 
small tools and appliances that have come 
into use mainly during the past ten years. 
The metal in revolution is light in compar- 











> 


Fic, 3.—SHowinGa METHODS OF 


ison with floor Jathes used for small work, 
and with approved means of stopping and 
starting, these operations consume but little 
time at high revolution, hence the speed is 
likely to be kept nearer what it should be 
for small work than what it would be with 
a heavier and more unwieldy lathe. 

The Brown & Sharpe Company, of Provi 
dence, have recently issued a pamphlet on 


g Ce” Lae 4 

















LATHE Too. Rest. 


taken from the bed ; its spindle moves in a 
steel bushing, andis operated by a hand lever 


| which has its fulcrum on an adjustable stud, 


back of the spindle. This spindle may Le 
clamped in any position, and has a movable 
stop 7, Fig. 1, which serves to limit the for- 
ward motion, when brought against the ad- 
justable stop screw 8. 

Fig. 2 shows the tool rest in greater detail. 
It can be clamped to the bed at any angle, 
and can also be adjusted vertically. 








FINISHING WORK IN THE IlAND LATHE. 


A method of finishing small caps is shown 
by Fig. 3. These caps come to the hand 
lathe from the punch press in the form 
shown at R. The superfluous stock is re 
moved by the tool 7, and the edge S is 
rounded with a bead tool J. The pin Uis a 
stop to regulate the depth of the cap by 
coming in contact with the inside surface V. 
The tools and pin are held in the tool holde: 


Fic. 1.—THe Brown & SHARPE UNIVERSAL HAND -LATUE. 


the subject of the construction and use of | shownin Fig. 10, the tools being at ticht 


the Universal Hand Lathe, made by them. 


A general view of the lathe as placed in | 


positicn is shown in Fig. 1. 
As there shown, it rests upon a table, but 


is frequently used as a bench lathe and is | 
| such machines as the above nearer and nearer 


furnished without the table. 
To prevent the bed from being sprung or 
twisted when the lathe is set, there is a pin 


angles to each other. These caps are also 
bitted and countersunk in the hand Jathe. 

Perhaps in no other one line of work is 
there need of such accuracy and delicacy of 
finish asin the electrical, and the bringing of 


to perfection is of the utmost interest to 
electrical people every where. 











INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JUNE 


404,816 Incandescent lamp; Charles A. 
strom, New York. N. Y. 

404,822 Induction coil; Fred. H. Brown, Fort 
Worth, Texas, assignor to the Magneto Telegraph 
Company, of New York. 

404,850 Method of recording and reproducing ar- 
ticulate speech or other sounds; George W. Little- 
hales. Pottsville, Pa. 

404,859 Regulation of alternating electric current 
generators; Gustav Pfannkuche, Cleveland, Ohio, 
assignor to the Brush Electric Company, same 
place. 

404,860 Apparatus for indicating the strength of 
the current in an electric circuit; Gustav Pfann- 
kuche, Cleveland, Ohio, assignor to the Brush 
Electric Company, same place. 

401,861 Method of indicating the strength of the 
current in an electric circuit; Gustav Pfannkuche, 
Cleveland, Ohio, assignor to the Brush Electric 
Company, same place. 

404,866 Electric signal for engine shafts; James 
C. Rieketson, Milwaukee, Wis. 

404,867 Electric indicator for engine shafts; 
James C. Ricketson, Milwaukee, Wis. 

401,873 Electric railway; Sidney H. Short, Den- 
ver, Col., assignor to the United States Electric 
Company, same place. 

404,877 Underground conductor; 


\ George E. 
Tailleur, Schenectady, N. Y. 


404,893 Elevating Machine; James E. Byrne, 
Brooklyn, N. Y. 
404,894 Electrically controlled engine; James E. 


Byrne, Brooklyn, N. Y. 

404,895 Electric elevating machine; James E. 
Byrne, Brooklyn, N. Y. 

404.02 Electrical distribution system; Thomas 
A. Edison, Menlo Park, N. J. 

401,006 Electric alarm-clock; William E. Had- 
lock, Wenham, Mass. 

404,913 Insulated electrical wire; Henry W. 
Johns, Jr., New York, N. Y. 

404,968 Method of distributing electricity by sec- 
ondary batteries; William W. Griscom, Haverford 
College, assignor to the Electro-Dynamic Co., of 
Philadelphia, Pa. 

405,002 Brush holder for 
S. Bishop, New Haven, Conn. 

405,010 Electrically controlled engine; James E. 
Byrne, Brooklyn, N. Y. 

405,045 Magnetic machine for removing mineral 
——o from grain: Martin L. Mowrer, Dayton, 
Ohio. 

405,089 Electric self-winding clock; James H. 
Gerry, Brooklyn, assignor to the Self-Winding Clock 
Company, New York. N. Y. 

405,124 Discharge device for electrical machines; 
Albert Schmid, Allegheny, assignor to the West- 
inghouse Electric Company, Pittsburgh, Pa. 

405,151 Electric temperature regulator; 
F. Easton, La Crosse, Wis. 

405,170 Manufacture of filaments for electric 
lamps; Hiram 8. Maxim, Brooklyn, assignor to the 
United States Electric Lighting Company, New 
York, N. Y. 7 

405,174 Regulation of alternating electrical cur- 
rent generators; Gustav Pfannkuche, Cleveland, 
Ohio, assignor to Brush Electric Co., same place. 

405,176 Electrode for electric therapeutic body 
wear: Henry P. Pratt, Chicago, II. 

405,187 Electric drilling machine; Elmer A. 
Sperry, Chicago Il., assignor to the Sperry Electric 
Mining Machine Company, same place. 

405,188 Electric mining machine; Elmer A 
Sperry, Chicago, Ill., assignor to the Sperry Electric 
Mining Machine Company, same place. 

105,194 Electro-magnetic transmitter; John T. 
Williams, Mount Vernon, assignor to the Inter- 
national Portelectric Company, New York, N. Y. 

405,196 Galvanic battery; John A. Barrett, 
Brooklyn, N. Y., assignor tothe John A. Barrett 
Battery Company, Baltimore, Md. 

405,206 Electric alarm clock; Benjamin Dubin 
ski, St. Louis, Mo., assignor of seupdeale to Charles 
B. Budd, same place. 

405,211 uadruplex telegraphy; Charles D. Has 


dynamos; Walter 


Lucien 





kins, Brooklyn, N. Y., assignor to the Western 
Electric Company, Chicago, Ill. 

105.213 Secondary battery; Thomas H. Hicks, 
Detroit, Mich., assignor to the Hinds Induction 
Light and Motor Company of Michigan. 

405.218 Dynamo electric machine; 
Loomis, Somerville, Mass 

105,221 Testing apparatus for switchboards: 
William E. MeKivitt, St. Paul, Minn., assignor to 
the Western Electric Company, Chicago, Il. 

405,223 Electric motor, starting and stopping de- 
vice: Frank A, Perret, Brooklyn, N. Y., assignor to 
the Elektron Manufacturing Co. of New York. 

40; 5 Municipal signal apparatus; John C. 
Wilson, Boston, Mass., assignor to the Municipal 
Signal Company, Portsmouth, N. H. 

405,239 Apparatus for the manufacture of fila 


Osborn P. 









|} ments for incandescent lamps; Hiram S. Maxim, 





Brooklyn, N. Y 


PATENTS. 


Electrical Review Patent Bureau 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS 
SPECIAL FEATURE. 


Address, 
Electrical Review Patent Bureau, 


13 Park Row, N. ¥. T. J. MCTIGHE,Manager 


A 
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PRACTICAL ELECTRICIAN, of |_ AMERICAN Benen Dennen Samia "6 eh ae eemeineemiiumaaiiiiias, 
twenty-five years experience, with Leather Link Belt Go. 

inimpeachable references desires a situa- ‘American Patent 

tion where his abilities can be utilized. _ MANUFACTURERS OF 

nahin [eather | <<]. Patent Finished |nsulated 
“B,” Electrical Review, Li a be 
‘heinsiiiiiiliiaec a ace ink © ELEGTRIG WIRES, 





THE NATIONAL 


GALVANIG BATTERY 


UNEQUALED FOR 


» BELLS, TELEPHONES, | 
= GAS LIGHTING, ET, | 


PLATINUM CARBON CONNECTION. 
PERFORATED BODY. 


ofa POROUS CUP. 
NO SOAKING REQUIRED. 
ALWAYS WORKS INSTANTLY, 
WILL LAST A LIFE TIME. 
SIMPLE, CLEAN, DURABLE, 
Write for circulars & prices. 

THE NATIONAL 

GALVANIC BATTERY Co. 
BD 24! Main St, CINCINNATI, 0 
18 Cortlandt St., NEW YORK. 








NOTICE TO THE TRADE. 


BOCART, 
22 Union Sq., N, Y., 


Is the sole owner of U.S. 
Patents covering certain | 
Electrical Gas- Lighting | 
Burners, Cut-Offs, Bur 
glar Alarm, Gas-L ighting 
Attachments, and other 
electrical appliances con- 
nected therewith, all of 
which are manufacture «ll 
¥ exclusively by him, and 
| are sold to the trade on 
the most favorable terms 
EXPERTS will use none 
} other, on account of their 
superior workmanship, 
and practical utility. 
} Suits are now pending 
inthe U.S. Circuit Courts 
against infringers of the 
} Bogart Patents in_the 
| cities of New York, Phil- 
adelphia and Boston, 





price-lists and discount 
sheets forwarded to the 
» trac le on a “a 
.companied with busin 
“card. 


The only real improvement | 


Relting 


Specially 
adapted to 


| DYNAMOS. 


FACTORY, 46 & 48 FERRY ST., 
beeeeemene 72 CLIFF STREET, * NEW YORK. 


WE W YORK. CHICAGO, BOSTON. PHILA. 
WM. MARSHALL 


Standards aSpecialty 


Rooms 2 and 4, University Building, New York. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


PERTH AMBOY, N. J. 
Creosoted Lumber, Underground Con- 


duits, Telegraph Poles, Piling and Ties 
Furnished. 


WALTHAM 


























WATCHES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires a watch that is both absolutely non- 
|magnetic and an accurate timekeeper, 





Illustrated Circulars, | 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 





SERIES LAMPS. 
LONC LIFE. 


LOW PRIC 


BATTERY LAMPS. 
— EFFICIENCY. 


= PHaaINIx— 


INCANDESCENT LAMP CO. 


15-17-19-21 N. CLINTON ST., CHICACO, ILLS. 
LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. 









SEND FOR CATALOGUE. 


aly THE WYCKOFF PIPE (0,, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large works for creosoting Lumber, R. R. Ties, 
Telegraph Poles, &c., &. * 


WILLIAMSPORT, PENN. 





THE FIRST REAL IMPROVEMENT IN POROUS CUP BATTERIES. 
A GREAT STEP IN ADVANCE OVER THE OLD FORMS. 





*‘AXO” BATTERY COMPLETE 
with Jar adapted for Sealing. 





E. M. F., 1.60 VOLTS. 





“*AXO” POROUS CUP. 


The “AXO” is rapidly driving out all other Porous Cup Batteries. 
SEND FOR DESCRIPTIVE CIRCULAR, 


The Leclanche Battery Co. 149 W. 18th St. N. Y. 





TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


PATENT RUBBER COVERED WIRE, OFFICE AND A}. 


NUNCIATOR WIRE, LEAD -ENCASED WIRE, 
TI-INDUCTION AERIAL AND UNDEB- 
GROUND CABLES, ETC., ETC. 





OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York ae Cees 18 Cortlandt St., P. C. pathenaunin: Agent. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 
Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YOorRE. 


Manufactory, F.ushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Flectroliers s# fombination Fixtures 


UNSURPASSED FACILITIES 


For producing of the most approved designs for any system of 
INCANDESCENT LICHTINC. 
Special designs furnished upon application. Suggestions from architects and 
decorators faithfully executed. 

















Tmegt mane 











Cyrus 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN OM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


THE DUST-PROOF WASHER 


Keeps the Bugs Out. 


D. W. Baker. 





ae 


BUY NO BELLS WITHOUT IT. 


HAZAZER & STANLEY, 


ELEGTRIGAL NOUSE FURNISHINGS, 
32-34 Frankfort Street, New York. 


THE E.S. GREELEY & Co., 


Nos.5 & 7 Dey St., New Ycurk 


Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switehes 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 

of various sizes for Incandescent Lighting.e 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 
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ELEGTRIGAL SUPPLY GO. NEW YORK BELTING AND PACKING 00, 


ANSONIA, CONN. WAREHOUSE: 15 PARK ROW, NEW YORK. 


JOHN H. CHEEVER, nin an, 
Western Office & Warehouse, The Oldest and Largest Manufacturers in the United States of 


a =|| VULCANIZED RUBBER |—— 
DIAMOND CARBON 
BATTERY, 


EVERYTHING IN ELECTRICAL HOUSE GOODS 












































In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 

Largest Belts made in the World for the 

/ ty elevators at Chicago, Buffalo and 
ew Yor 


NEW No. 647 CATALOGUE. - — We make a Superior Quality of Belting for 


Blectric Light purposes, for use on Dynamos and Swift running machinery. 


WRITE FOR OUR 








No. 647. ) ON Y, aN ERY. e ents 
47. DiamMonpD CARBON BATTERY Eastern Selling oy ents, s ROO ‘ 
KANSAS CITY OFFICE, 505 Delaware Street. T. F, Hunter £Co., 33 Chur , New York City, | Philadelphia, 308 Chestnut St., San Francisco, 14 & 16 Main St., 
Boston, 52 Summer St., Atlanta, 16 Decatur St., 
Cc hicago, 151 Lake St., Detroit, 16-24 Woodward Ave,, 
S. Louis, 907-911 North Main St., Baltimore, 12 North Charles St., 


Denver, 1601-1611 17th St. Buffalo, 124-128 Washington St., 


s < 
Charleston, 160 Meeting St., New Orleans, 54 Canal St., 
Minneapolis, 28 South 2d St. Kansas City, 1311 & 1313 ‘West 12th St., 
Cincinnati, 161-165 West Pearl St. Richmond, 1206 East Main St. 
@ | Cleveland, 176 Superior St., 


European ranch, Hamburg, Germany, Pickhuben 5 (Freihafengebiet). 


THE TRENTON ENGINE. Sperry Electric Company, 
INCANDESCENT LAMPS en aad | Factory, 194 t 198 So. clinton St, Cicagy 


BALANCE VALVE, 
—— FOR -— POSITIVE EXHAUST. MANUFACTURERS OF THE 
ECONOMY, DURABILITY AND CLOSE REGULA- 


ARC LIGHT CIRCUITS, PHENIE on ON Teta, J, Bides| Systeme of Are Lighting, 


Van Winkle, 91 Liberty St. N.Y. ‘Agent, Claiming the Highest Efficiency, Reliability 

















SIMPLE. RELIABLE. DURABLE. = MAN thoroughly up in making of | and Durability. Perfect Regulation. 
the filaments of incandescent lamps, 
= a, socket for series lamps and the  ,, an > senedeataie or instruct, rg ANTED.—The address of H. F. 
ae a a having insulating material for the build and operate the whole apparatus or Slocum, formerly of H. F. Slocum 
. any part of it. No patents. Flashing, | & Co., dealers in Electrical Supplies, Sara- 
YNoti \ izing. &c ! . ; 

Send for Illustrated Catalogue. Plating, ¢ aes toga, N. Y. If known to any one they will 
4 -onfer a favor by mailing it to the ELrc- 

Evectrical, REVIEW, — ) & 
620 Atlantic Ave., BOSTON. Box 3329, : New York. | TRICAL REvrEw, 13 Park Row, New York. 








Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


MAKERS OF 


IRON al STEEL 


MANUFACTURERS OF 





181-189 MERCER ST., NEW YORE. 


MANUFACTURERS OF 


Electric Light Appliances, Fittings, |nsulated Joints, Fixtures, 
GLOBES, SHADES, FANGY LAMPS, 


BTC. BTC., BTC. The Standard with all Telegraph and Telephone Companies. 
SEND FOR CATALOGUE E. AND SUPPLEMENT. 








PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 





Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 

tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 
conductive capacity. 

Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 





W 4 T E 7 —— Peas tt le A ew  yice.’? Sent free on application. 
‘atalogue of a ectrical and Scien- ; 
i tific Books. New York Warehouse. Chicago Warehouse, 
18 PARK ROW, NEEYVVV YORE... ‘6 CLIFF STREET. 107 & 109 LAKE ST. 





fer ae BL : 
ert RUBBER Goons, ae 


for ELECTRICAL PurPoses 

" . oe Tare» | Fric TION _ qIAPE 
Pure She Pubber 

Samples and prices upol 

Addres? THE Bf Gamppicy Coa 


AHRON RUBBER WORKS 
2 oe ___— AKRON, OH/O. 


We s00D ICH D UBB ON, 

fe RIC HAR VERE . 
eh factarert of ° — .? HT 
HARD RUBBER GOODS N 
Br EAR CTRICAL Purposes 


Boe ciaities OF ALL KINDS TO ORDER 
=> Seno For Grarocue. —- 


—— 





S.Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. | S. y. L’HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 
EARADAY CARBON Co., 
ELEGTRIG LICHT GARBONS,  prevssune, Pa. 
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JNO. A. BARRETT, \ Vic o-Pres sident and Consultin iting Electrician. 
FRANK A. PERRET, Electrician 


TWE ELENTRON MAMUFACTURING COMPANY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR FAN FAN OUTFITS ARE VERY HANDSOME AND ee VERY STILL. 


«s SARCENT, President. 
&. H. CUTLER, Treasurer and Manager. 








_ 





= MANUFACTURERS OF = 


Perret Electric Motors Dynamos 
| SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 





‘Hua Wy 
fil lity / Gal 
ANIMAL f “\ «S ¥ 
NAA =i , 

AY Wisse ARWy 

‘ EN va) 2 A 
‘feos . ky) \s \ 


i 
ce a 





THE DISTINCTIVE FEATURES ARE: 


77» LAMINATED FIELD MAGNETS, 
2 LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOAD, 
EXCELLENT WORKMANSHIP. 








In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority, temine« hich high Ht . A A. Ee 
Careful Investigation Invited. | Oatalogues Furnished on Application. possible otherwise. 


SPRAGUE ELECTRIC RAILWAY & MOTOR Co. 





The adoption of the Improved Sprague Electric Truck by the 


PENNSYLVANIA RAILROAD COMPANY, 


for their system of street railways at 
—_ATLAN TIC cry, NEV JERSEY, 


as well as the large orders which we have received for street railway apparatus from street 
railway companies in 
BOSTON, MASS., SCRANTON, PA., CLEVELAND, 0., HARRISBURG, PA., 
PITTSBURG, PA., WILMINGTON, DEL., RICHMOND, VA., WILKESBARRE, PA., 
ST. JOSEPH, MO., ASHEVILLE, N. C. CINCINNATI, 0., SALT LAKE CITY, UTAH, 


shows the confidence which street railway managers” feel i in n the Sprague Electric System. 


FOR CIRCULARS AND FULL INFORMATION, ADDRESS 


SPRACUE ELECTRIC RAILWAY AND MOTOR CO., 


16 and 18 Broad Street, NEYvVYGT YORE. 


DaFT ELEcTRIG Licht GomPANY, 
Executive Offices, {15 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P. 


WORKS, JERSEY CITY, N. J. 


*G. & G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


MANUFACTURED FOR 
EFFICIENT ARC AND INCANDESCENT 
ELECTRIC 


tied CIRCUITS. 
MOTORS “a 











> AUTOMATICALLY REGULATED. 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondelet St., New Orleans. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 301 Arch Street. 
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Empire City Flectri¢ Co., 


15 DEY STREET, NEW YORK. 


O. E. MADDEN, President. E. T. CILLILAND, Vice-President. 
|MANUFACTURERS AND eA 


New York, June 17, 1889. DEALERS IN agate 





Dear Sir: 


We can furnish you with | 
INCANDESCENT lamps of LAT-| 
EST designs and BEST MANU- | 
FACTURE at REASONABLE| 
PRICES, from |-2 candle power 
to 150 candle power, and from 
3 to 110 Volts. 

IN ORDERING lamps — dS 
designate what make of. py 
SOCKET they are to fit, as we 
can furnish them to fit nearly | 






market. 

Will be pleased to nne| © 

prices in large or small lots. | wW xs a 
Yours, etc., 


G 
5 Estimates Cheerfully Furnished. 


Correspondence Solicited. 


| ee The Empire City Elect tric to, \\ chet Discount Sheet pogo in the Trade on 





DR. GASSNER’S DRY BATTERY 


GREA’T AND MERITFED SUCCESS. 








ADVANTACES OVER WET BATTERIES: 


Longer Length of Life. No Glass, consequently no Breakage. Easier and more Convenient 
to Handle. High or Low Temperature does not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 








WRITE FOR CIRCULAR. 


A. SCHOVERLINC, 


111 CHAMBERS STREET, N, Y. 





HIGHEST TESTIMONIALS. 


FOR SALE AT 

















The Western Electric Co., Chicago, I/II. 
and California Electrical Works, San Francisco, Cal. 





VITALIS HIMMER, Manager. 


7 ON BLIBCTRICAL SUBIECTS | 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
BOOKS ELECTRICAL REVIEW PUB. COMPANY, 


TT Park Row. New York P.O. Box. 3.329. 








Catalogue of all Electrical and Scien- 
tific Books. 


E For the Electricai Review’s New 
3 PARK ROW, NEW YoRszs. 














THaE BEST — 


gag Disque Leclanché Batteries 


BLECLANGHE | 
ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


: |} OVER 200,000 USED IN THE PAST AcTION ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


| THE REASON WHY, is si a because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
| Porous Cups, 35 cents, Subject to Discount in ree 


ONE OF MANY: ‘“‘WE ARE USINC ABOUT 6,000 CELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY. ms 








Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.’ 
J. H. BUNNELL & GO., 
106 ec’ 108 Liberty Street, NEVVT YOoOR=Ez. 


Send for our Latest Catalogue No. 6, of January, 1888. 
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Porcelain fletrical Supplies and Specialties, | 


MANUFACTURED BY 


» EMPIRE CHINA WORKS, 
4166 Greme St, GREENPOINT, BROOKLYN, FDL. 


Our Ware is HARD PORCEL D PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECfRICAL PURPOSES. 














IMPORTANT 


TO ALL INTERESTED IN 


AMERICAN EXPORT TRADE 


EXPORT AND FINANCE is a weekly journal | 








devoted to the interest of the American Manu- 


facturer, Merchant, Banker and Exporter in. 


opening up and extending American trade and 
commerce with the South American Republic, 
Brazil and the West Indies. 

The South American trade now amounts to 
about $500,000,000.00 annually—90 per cent 


of which goes to Europe. Every American 


citizen wanting to help in securing this_ 


“Enormous Trade for this Country,” should 
immediately subscribe for 
FINANCE, Price, $5.00 per annum. 


Address, 


Export and Finance Publishing Co., 


5 BOWLING GREEN, NEW YORK. 


| known specialists in Electro-Dynamics. 


EXPORT AND 


NEW PUBLICATION. 


ECONOMIC VALUE 


OF 


ELECTRIC LIGHT AND POWER. 


By A. R. FOOTE. 


Address: FP. O. Box 673, Cincinnati, Ohio. 


12m, Handsomely bound in Vellum Cloth, Price, $1.00. Sent on receipt of Price, 


From the MANUFACTURERS’ RECORD, 


This handy and popular treatise should be in the hands of every well-informed 
American. It is an attempt to present, in a popular way, the merits and applications 
of Electricity as a source of light and power, with especial reference to its use for the 
purposes of municipalities and manufacturers. The author is a thorough master of his 
s. bject, and in the compass of about two hundred pages, groups a variety of information 
not to be elsewhere easily obtained. 

The volume deals with the Are and Incandescent Light, the relations of Electricity 
and Gas, the Electric service of Cities, Electric Motors, and other applications of the new 
power. Much of the information afforded is in the shape of practical essays by well 
Other questions discusscd are Municipal Owner- 
ship of Commercial Monopolies, Municipal Managemert of Manufactures, State and 
Municipal Legislation, Economic Aspects of Trusts, and Joint Stock Associations. The 
volume contains also, a valuable appendix, in which mechanical and electrical terms are 
explained in untechnical language. The work is designed principally to benefit those 
intercstcd in obtaining municipal franchises, promoters of Electrical enterprises, and 
manufacturers of Electric Supplies, Motors, Machinery, etc. 
should make it a popular publication. 


Baltimore. 


Its general interest, however, 


TELANE & BODLEY CO. 


AUTOMATIC CUT OFF 


ENCINES 


Unrivalled for Strength, Dura- 

» bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 

PLANTS A SPECIALTY. 


265 to 271 WATER ST., 
SCINCINNATI, O. 












THE LANE & BOY Ct 





C. H. Jackson, Prest. 








Jas. P. McQuaine, Sec’y and Treas. 


Epwarp S. Perot, Vice-Prest. 


THE NATIONAL GONDUIT M’F’G GOMPANY’S 


WROUGHT IRON CEMENT-LIHED PIPE. 


FOR ELECTRICAL SUBWAYS. 


In use by the Metropolitan Telephone and Telegraph Company of New York; by the Bell Telephone Oo. of 
Buffalo; by the Police and Fire Departments of New York and Chicago, etc. 


THIS SYSTEM 13 PARTICULARLY ADAPTED FOR ELECTRIC LIGHT, TRUNK & DISTRIBUTION. 
ADDRESS THE COMPANY, TELEPHONE BUILDING, NEW YORK. 









































! py ~ _ 


BOSTON, MASS 

| 8 OLIVER ST 
| PHILADELPHIA, PA 

32 N be) S 
ore 

AN ASI AR( ONDELE aKyi 
RN FRANC ) CAL 3) 
61 MISSION ST 2) 

LONDON. ENG.II4 NEWGATE ST. 

MANCHESTER ENG or 


| FARIS FRANC FE = 


) BROWNIES & CO., 
——— —_ 


CEDAR TELEGRAPH POLES. 
MANUFACTURERS OF 
Cross Arms, Pins and Brackets, Oak and 
Locust Pins, CEDAR TIES, 
For Electric Railways. 












W.R. OSTRANDER &CO. 
21, 23.4 25 ANN ST., NEW YORE, 


Manufacturers of 
SPEAKING TUBES, WHISTLES. 
ANNUNCIAT . 
Electric & Mechanica! Belis, 
FACTORY, 
De Kalb Avenue, 
BROOKLYN. 


Send for Illustrated 
Catalogue, 









HAVANA 


| 

| 

| 

| t i A 

| rR IRN AUSTR, 


M 
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, Son” I 

> Poel’ Patent “Sign” ‘ THACKARA MANUFACTURING CO., 
a2, S 

“2 i TDYNAMO OILERS.: Se = 
Hee E 2 8 DESIGNERS AND MAKERS OF 

578 ; a THE BEST IN THE WORLD. 2 og | 

and a Sight chamber is fitted with square window 3 5 = | 

a2 a panes, which are secured by brass end plates, & ss | ip | ‘ Fl | 

aun ew and can be removed for inspection, cleaning 4 pt | ag 

£32 2 or repairs, at any time, while the machine is g Bs | 9 

Sa8 F running. a i B gz 

ste 3 MANUFACTURED BY E 53 For any Incandescent System. 

Pes E THE WM. POWELL CO, & Ze 

= Nos. 60,62&54Plum St, CINCINNATI, 0, 2 z Ph il - | 4 . Pa 

2 Please se mi fw Prices and Discounts, 2 j I a € p la, = 





The Thomson-Houston Eleciric Go.. 


MANUFACTURERS OF 


DYNAMOS AND LAMPS 


FOR INCANDESCENT LIGHTING. 


DYNAMOS, AUTOMATIC in OPERATION. 


LONG LIFE LAMPS. 
OFFICES { 620 Atlantic Ave., Boston, Mass. 
| 148 Michigan Ave., Ghicago, Ill. _ 
EDISON AUTOMATIG DYNAMOS 
GIVE ABSOLUTELY PERFECT REGULATION, 


Recent tests of four Edison Automatic Dynamos in multiple arc show con 

















stant pressure at the lamps with load varying from no load to full load, without any 


adjustment of brushes, regulators, or any parts whatever 
Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 
Among the plants in which the Edison Automatic Dynamos have been 
installed may be mentioned the following : 
Drexel Building, Philadelphia, 2,000 lights. 
Barnes, Hengerer & Co., Buffalo, !,600 lights. 
Star Theatre, Buffalo, 800 lights. 
National Theatre, Philadelphia, 1,000 lights. 
United States Cunboat si Yorktown,” Cruisers 
more’”’ and ‘‘ Charleston,’’ and Steamer “‘ 


a number of other plants. 
Edison Automatic Dynamos are now being installed as follows: 


New Depot of the Central Railroad of New Jersey, at | 


Jersey City, 2, 000 lights. 


Steamer “‘ Puritan,” of the Fall River Line, | ,600 lights. | 





Send for Circulars on any class of isolated or Central Station Lighting. 
Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 
SS Fifth Awenue, New York 


Shultz Belting company, 


FACTURE 








SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. | 


Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 
Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned but rawhide fulled and softened b by our patent process. 


- nore liable, hugs the pulley better, transmits more power than sae _— and is the only tect | 
C LIGHT BELT MADE. Agents in all cities. Send for trial belt. = 


PA‘TENTS. 








Electrical Review Patent Bureau 


Conducts a general business in the preparation and 
prosecution of Applications for Patents, in the United 
States and all Foreign Countries. All business carefully 
and promptly attended to in the matter of Reissues, 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question 
of novelty or infringement. 

ELECTRICAL PATENTS A SPECIAL FEATURE. All 
yusiness receives the direct personal supervision of the 
Manager, whose fourteen years’ experience as Patent 
Attorney, and seven years as Practical Electrician, in- 
sures thorough and satisfactory work. 

All communications are strictly confidential, 
ventors may address us with entire freedom. 


Our charges will always be as moderate as first-class | 


work will permit and commensurate with tho amount of 
work to be done. 


Address, 


Electrical Review Patent Bureau, 
13 PARK ROW, N. Y. T. J. McTIGHE, Manager. 


| for two months, carrying a pressure of 


| 
| 


‘* Balti- | 
Pensacola,”’ and | 


Estimates anc | 


Our Belting | 


and in= 


EXTRACT FROM THE REPORT 


a ae 


DR. SCHUYLER S. WHEELER, 


[|nderground fire ait Wires in ow York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
| of the Johnstone system of conduits. ‘The “cable is a BISHOP GUTTA 








| PERCHA WHITE CORE, and was laid immediately after the order for the 


work was given. ‘The cable was connected to overhead are light wires by 


| running it up in a two-inch iron pipe fastened to the outside of an ordinary 
| city electric lamp post. 


Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 
Jan. 11th, 1,100 Megohms. 
Feb. 12th, 1,800 Megohms. 


|All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 


April 12th (including eight are lam 
and branch leads), 2,000 Megohms. 





ER 


| s 
SING ve Te 


OST PERFE VERNING EV 








For the KMilectrical Keview’s WN «7 
Catalogue of all Electrical and Scien- 


| 
WwW a ' ’ £ tific Books. 


is PARE ROW, ww YoR:E&. 


centennial NEW HAVEN CLOCK CO., 


WOOD BOX BELL. 
29 Murray Street, New York. 


Oak, Cherry, Mahogany, Walnut. 








>-»éot 
P-rtOrt-4e 


THIS BELL IS 1-3 SMALLER THAN 
ANY OTHER WOOD BOX BELL, ALL 
ADJUSTMENTS ON OUTSIDE OF 
CASE, MAIN BODY OF BELL MOUNT- 
ED TO WOODEN BACK BY HINCES. 
THIS BELL HAS BUT ONE MACNET, 
RINCS CLEARER THAN MOST 
WOOD BOX BELLS, REQUIRES LESS 
BATTERY AND IS AN ORNAMENT 
TO ANY HOUSE. 


Send for Sample. 





_Also for our Electrical Catalogue Illus- 
trated in Colors. 





Patented April 9, 1889. 
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| THE - 


Pittsburgh, 




















Electric Light and Power 


FOR ALL PURPOSES. 


Distribution by Alternating Currents, 


Central Station Outfits, Isolated Outfits, 


Incandescent Lighting, Arc Lighting, 
MOTORS, METERS. 
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THE WESTINGHOUSE ELECTRIC COMPANY, 


(70 Central Station Plants Sold in Thirty Months. 


OFEICES IN ALI LEADING CITIES. 





THE 


Double Cylinder Law Battery. 


THE STANDARD FOR ALL 0 OPEN CIRCUIT WORK. | 
ITs NINTH YEAR. | 

| 

| 


The Negatwe Element has 147 square inches of surface which is more than double the surface 
found in any other! The Cell contains 214 pints of solution which is nearly 
double that in any other cell ! 


No Running Over or Creep: | 
ing of Salts. | 


No Evaporation. | 
No Corrosion. 


No Renewal of Negative 
Element. 


Requiring no Gare. 


Costing nothing for Renew- 
als except for Zinc and 
Solution (a trifle) in 
from two to four years. 


White Flint Glass Jar. 
Black Rubberoid Cover. 
Lock Seal Top. 

Pure Zinc. 

Pure Sal Ammoniac. 
Fewest Parts. 











446 ins. square, 


THE LAW BATTERY IS KEPT IN STOCK AND FOR SALE BY ALL 
RELIABLE SUPPLY HOUSES. 


{ CEO. L. HENZEL, San Francisco, Cal., for Pacific Coast, 
‘ HIBBARD ELECTRIC M’FC & SUPPLY CO., Montreal, for Canada. 
CHAS. a. STRELINCER & CO., Detroit, Mich., for Detroit. 


The Law Telephone Co,, Sole Makers, 


NEWGV YoR EK 


716 ins. high. 


AGENTS : 





112 LIBERTY STREXT, - - 


JUST ISSUED FROM THE PRESS. 
“The Electric Railway,” 


BY FRED HN. WHIPPLE. 


A new and original book designed to inform the practical 
business man without the use of mystifying technical terms, and 
jormulz. There is information in it of value to the owner, the 
officer and the employe of every street railway or user of power 
for any purpose. 





| 
| 





CONTENTS: 


Historical Development of the Modern 
Electricity. 

How Electricity is Mechanically Produced. 

Practical Thoughts upon the Lines of Force and the Production 
of Motion. 

Something about Primary and Secondary Batteries, 

How Electricity is Applied to Street Railways. 

The Application of the Motor to the Car. 

Karly Attempts at 
Operation. 

Some of theso-called ‘“ Systems” of Electric Street Railways. 


Method of Producing 


Electric Propulsion with the Roads now in 


ELECTRICA L 


Opp. Williard’s Hotel. WASHINGTON. D. C. | 


THE BILLINGS AND SPENCER COMPANY, 


j(m: j 





Application of Electricity to Elevated and Underground Railways. 

Cost of Producing, Transmitting and Applying Electricity for 
Street Railway Purposes. 

Some Further Comparisons of 

Methods, 

Electric Motor for Stationary Power Purposes. 

Importance of Economical Steam Power to the Electric 

Current. 

The Utilization of Water Powers for Electric 

The Purchase and Care of Good Belts. 

Some of the Possibilities of Electric Street Car 


Electric Propulsion with other | 


The 
The 


Transmission. 


Propulsion. 





One Hundred and Fifty Illustrations. 





Price, Paper Cover, $1. Bound in Flexible Russia, $2. 





FRED H. WHIPPLE, DETROIT, MICH. 





Send your name, business and address, and be correctly reported in Whipple’s 
National Electrical Direc tory. 
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The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 
DESIGNERS AND MAKERS OF 


ARTISTIC 


Hier & COMbinAtLOn FTI 


i ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEw YorRxz. 


wes" y—Cheap system of 


Telephone for interior of 





| Direc Reading Am-eters and Voll-meters, 


(A, K, EATON’S PaTENT.) 


large building. 


Address P. O. Box 3391, City. 
For Electric 


MOULDING Light Work. 


Wooden Dynamo Frames, Etc. 


A Robertson, 393 Federal Street, 
Boston, Mass. | 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 


| Telegraph and Telephone Supplies, 
No. 1408 Penna. Avenue, 








VOLT-AM METER. pee 
ee ALSO 
‘ELEOTRIOAL INSTRUMENTS of all kinds 


Manufactured and For Sale by 


A. E. EATON, 191 FULTON ST., BROOELYN, WN. Y. 


ANTED. — Machinery to build. 
Specialties in CAST TRON 

| to manufacture. Fine solid CAST- 
| Motors, & for Dies, Moulds, 


[ot ors, & LC 





John 





Dynamos, 


" MANUFACTURER, 
| P. O. Box 886, 
New Haven, Conn 





HARTFOR D,CONN. 


MANUFACTURERS OF BILLINGS’ PATENT 
PURE COPPER COMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS, 
STEEL COMMUTATOR RINGS AND NUTS, 
STEEL WRENCHES AND EYE BOLTS. 


—__ 


DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 








CHARLES R.VINCENT & CO., 
156 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
7 he a VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished one Erected. 








4m 
< we 
Gas 
eS 
aT "ow eee 
\ re) ad 
RY MOE ee ou |S 
& ’ | I 
CA at \ - = 


£ ws en ror cs 









ww. =. COOLS, 


| Electrical Engineer and 
Consulting Electrician, 
321 EAST 14th STREET, NEW YORK. 
Tests, Measurements and Estimates of all kinds. 


Sole Agent of the Phoenix Incandescent Lamp Co. | 
Lamps for any System and Candle Power. 





SPRINGFIELD, O., oR 110 LiBerRTy ST., N.Y. 


JAMES LEFFEL «& Co. 
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~ FISHER-RAE ELECTRIC RAILWAY SYSTEM, 


FOR STREET AND SUBURBAN TRAFFIC. 


Embraces new and valuable improvements which are requisite to economical operation and high 
efficiency. 


THE ONLY SUCCESSFUL SYSTEM USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 


OVERHEAD CONDUCTORS. POINTS OF SUPERIORITY. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids “‘flashing’’ at wheel or A SINCLE MOTOR CEARED TO BOTH AXLES WITH 
line contact. ’ IMPROVED NOISELESS CEAR. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM | rcexienity setween moToR AND CAR AXLES, 


contains new features that will commend it to the careful INSURING CLOSE MESH AND PREVENTING 
attention of Street Railway Managers looking for reliable, BREAKING FROM SUDDEN STRAINS. 

easily operated and efficient electrical apparatus, de- The use where desirable of a separate motor truck, 
signed to stand the test of work. making a six wheel car, securing greater comfort to pas- 


The FISHER-RAE SYSTEM sengers; motor trucks easily and quickly detachable, 


enabling change of motors from closed to open cars. 





























can be placed upon existing roads without alteration of CORRESPONDENCE solicited, estimates furnished, 
track or road-bed, and upon cars in use without interrup- | and references given to important roads now in success- 
tion to traffic of road. ful operation. 


DETROIT ELECTRICAL WORKS, 
7th and Woodbridge Streets, DETROIT, MICH. 
HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WiFkE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


\ PATENT “K, K.” LINE WIRE AS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON CoO., 
FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NEW YORK AGENT. 


POND ENGINEERING CoO., 


¥ ENCINEERS AND CONTRACTORS. 
" Complete Steam Plants for Electric Light and Power. 
En 
































gines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the HignEsT EFFICIENCY. 


Our Extended Experience Fnables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 





SEE THAT ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 
aii EA) ‘Paillan’s Patent” ECLIPSE _ CLUTCH PULLEYS 
wl 9 «Balance gprs 
Spring” | mane Leet, Phas ne 


IMITATIONS. 


These Movements are of American Manufaeture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


Is engraved on each movement | 





Largest Electric Light Plants, 

Largest Saw Mills, 

Largest Flour Millis, 

Largest Elevators and 

Largest Packing Houses in the 
Country. 


18 size full plate movement. 





Split Clutch Couplings and 
Pulleys a Specialty. 











oN mELMOCTRICAL suBsHOT POWER PLANTS FOR Eclipse Wind Engine Co., 
BOOKS mEmemmsces SSERSEs | wi pcrsic LG STATIONS BELOIT, wis. 


ELECTRICAL REVIEW PUB. SOMPARY, 
13 Park Row, New York. _P. 0. Box, 3,329, 





Row, New York. P. 0. Designed and Completely Equipped. Send for New Catalogue, 
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+)SOME OF THE MOST si oN PLANTS ¢ 





OFFICE BUILDINGS. 


The Rookery, La Salle and 

Adams streets...............-. Chicago, Ill. 
Auditorium Building - 
2 “hoe enix Building. “ 

B. & Q. Office Building ...... = 

al Block...... -Omaha, Neb. 
U nited States Express Building. -Chicago, 11. 

* Herald’ Publishing Building. ‘Omaha, Neb. 
First National Bank Building. . 
ee See “Chic ago, Ll. 
Sheely Building.................. Omaha, Neb. 
Shepard Brooks Building. . . Chicago, Ill. 
Sheldon Building................ 
Hathaway Building.. ...........} Milwaukee, Wis. 
Chicago Telephone Building cade Chicago, Il. 
ew Block.... . 

M. & St. P. 

‘Building. 
National! Life Insurance Bldg... .Chicago, Ill. 
Milwaukee Evening Wisconsin 

OD oo.icccueces scm cocudenes Milwaukee, Wis. 
N. W. Mutual Life Insurance 

| I re Speer bas 
Lumber Exchange .............. Minneapolis, Minn. 


PUBLIC INSTITUTIONS. 


National Soldiers’ Home 
Dakota Penitentiary......... 
Layton Art Gallery. wa q 
Shattuck Schools. .. Faribault, Minn. 
St. Mary’s Hall. = 
Dakota Hospital for Insane ....Yankton, Dak. 
State Public Schools............. Owatonna, Minn. 
Notre Dame University..........Notre Dame, Ind. 


Ry. Co.’s W. Milwaukee Office 











Presbyterian Hospital Chicago, I 
New County Asylum ............ Milwaukee, ‘Wis. 
Ilinois Northn. Insane Hospital. Elgin, Il. | 


Winona Electric Light Co....... 
Olney Edison Illuminating Co. 


. Winona, Minn. 
.Olney, Il. 


| Elgin Edison Light Co 
| Peru Electric Light and W ater 


WIRED AND INSTALLED 


LEONARD & IZARD, 
Consulting & Contracting Electrical Engineers, 


FROM APRIL Ist, 18 


87, TO MAY Ist, 1889. 


ISOLATED PLANTS 


Illinois Eastern Insane Hospital. Kankakee, Ill. 
Illinois South’n Insane Hospital. Anna, Ill. 

lowa Agricultural College. Ames, Ia. 

Iowa State Penitentiary . Fort Madison, Ia. 
Public Library . ‘ Minneapolis, Minn. 


| 


HOTELS. 
Murray Hotel.. 


Grand Pacific Hotel. ‘ 

H. M. Kinsley’s Restaurant 
ditional. . 

Plankinton House . 

Kuhn’s Hotel.. 

Woodruff Hotel... 


Omaha, Neb. 
Chicago, Il. 
ad- | 


Milwaukee. Wis. 
Chicago, Ill. 


THEATRES. 


People’s Theatre. Minneapolis, Minn. 
Opera House (H. Nunnemacher). Milwaukee, Wis 
Auditorium.............. Chicago, Ill. 


RAILROAD STATIONS. 


Wells Street Depot, C.&N.W. i? hicago, Ill. 
— ¥7 Freight Depot, C. 


Si 5 & eee - 
Milwaukee Depot C., M. & St. P. 
Ry. Co..... ; Milwaukee, Wis. 


FACTORIES. 


Muscatine Oatmeal Co....... .. Muscatine, Ia. 
Anglo-American Prov. Co., Pack- 

ing houses at Chicago, Til., and Omaha. Neb. 
Cascade Mining Co.......... Sioux Falls, Dak 
E. W. Gillett, Spice Mill...... Chicago, 
F. K. Stevens, Shoddy Mill. ni 
Armour &Co., Union Stock- yards 
Crane Bros, M’ f’g Co.’s Shops.. 
Swift & Co., Packing-houses. 


CENTRAL 


Elgin, lll 


| Heywood & Morrell Rattan Co. 


| Marinette Iron Works Co...... 
| Dick Bros.’ 
| Chicago Rubber Works. . 


| Wisconsin Central Ry. Shops. 


; Crane Elevator Co., Shops ... 
| Des ~~ Valley Co.. 
1S &N. W. 7 Co., Shops 
, M. & St. zee! ‘Co., Locomo- 
tive Shops. oe ‘ 


Chicago, Ill. 
Lockport, Ill. 
Clinton, Ia. 


fo Wis. 
Selz, Schwab & Co Chicago, Il. 
Kearney Milling ein , ‘Kearney, Neb. 
C., B. & Q. Ry. Co., Aurora gate Aurora, Ill. 
Thompson & Taylor od Co. Chicago, Ill. 
Sioux City Oatmeal Co.... . Sioux City, Ia. 
Patten Paper Co.'s Mill......... Kaukanna, Wis. 
| Chicago Copper Refining Co .... Blue Island, Ill. 
.Chicago, Ill. 
Wakem & McLaughlin ......... sid 
| Union Horse Nail Co......... “ 

P. C, Hanford Oil Co. , WarehouseEnglewood, Ill. 

| A. F. Bullen & Co.'s Malt House. Chicago, Ill. 
.Marinette, Wis. 
-Quincy, ul. 
.Chicago, Ill. 
Baker Wire Co cepwtes Lockport, Ill. 
Penokee Lumber Co............. Bad River, Wis. 
Escanaba Ore Docks... ... .Escanaba, Mich. 
Pullman Palace Car Co.'s Shops. Pullman, Il. 
Maxwell Bros.’ Planing Mill..... Chicago, Ill. 

.. Waukesha, Wis. 
Geneva Grape Sugar Co..........Geneva, Il. 
Wilmington Paper Co........... Wilmington, Ill. 
Taylor Bros.’ Flour Mill......... Quincy, Il. 

A. W. Keenney’s Paper Mill..... Kockford, Ill. 
Schuttler & Holtz, Wagon M’f’r’sChicago, Ill. 
Wright & Lawther Oil and Lead 


Milling Co 





U. s. Rolling Stock Co. ,Car ShopsHegewisch, III. 

Underwood & Co.'s P” king housesChicago, ll. 

Demme x“ Dierke’s Furniture 
er ree si 

C. Lamb & Sons’ Saw Mill... "!. Clinton, Ta. 

Menasha Woodenware Co....... Menasha, Wis. 


S’TA’TIONS. 


Burlington Electric Co. 


A. G. Hawley .. Lockport, Ill. 


.. Burlington, Wis. 





| Ottumwa Electric Light Co. 


Two Rivers, Wis 
Milwaukee, Wis. 


Two Rivers Manufacturing Co. 
Pfister & Vogal Leather Co 
Superior Lumber Co Ashland, Wis. 
Vulcan [ron Works Milwaukee, Wis. 
S. J. Murphy & Son, Lumber Mill.Green oli Wis 
N. K. Fairbank & C REN Yhicago, Ill. 
Franklin McVeagh & Co 


MISCELLANEOUS. 
‘*The Fair,’’ General Store Chicago, Ml. 
Marshall, Field & Co., Wholesale 
House 
Marshall, Field & Co.,Retail Store 
La Salle Street Tunnel. . - 
4 ranklin McVeagh's Re sidence - 
ED, cccnewscoee deren 
Union Club. . 
Union League Club........ 
er ee 
Steamer “ Puritan,” for the Graham & Morton 
Transportation Co, 
F. W. Peck’s Residence.... .. 
Wyatt Park Elec tric Street Ry. 
Alliance 
Norman Flats........... 
Lighting North Side Cable Cars 
on. going through Tunnel. 
, M. & St. P. Ry. Co.,** Patented 
“ic stem of Train Lighting * 
. W. Gates’ Residence..........Oshkosh, 
M. Pullman's Summer Resi- 
ee Rp eae See ee Alexandria Bay,N.Y. 
Atlantic City Electric Street Ry..Atlantie City, N. J. 
Mandel Bros.’ Dry Goods Store. .Chicago, Ill. 
J.V. a & Co.'s Wholesale 


“ 


“ 


Omaha, Neb. 
..Chicago, Ill. 





.. Chicago, Ill 
St. Joseph, Mo. 

.. Alliance, O. 
Milwaukee, Wis. 


Chicago, Ill. 


Wis. 


ouse. 

C. H. Slack’s s Retail Gro ery. aii 

Topeka Rapid Transit Electric : 
Street Railway... Topeka, Kan 


Oskaloosa, Ia. 
Ottumwa, [a 


Oskaloosa Edison Light Co 


Paris Edison Electric Light Co. . Paris, IN. | Bet OE ree .Peru, Ill. Carroll Electric Light and Power Neenah and Menasha Gas and 
Cascade Milling Co... Sioux Falls, D. T. Bare es ian heen ewer «°c eee ee. caret sd Carroll, Ia. Electric Co........... Neenah. Wis. 
Se rseyville Electric Li ight “and . et PES Baraboo, Wis. | c ity of Rushville................ Rushville, Ind. Electric and Water Supply Co... Neilsville, Wis. 
Power Co shud etnatitaee Jerseyville, Il. | Edison Illuminating Co......... Monmouth, Ill. | Forest City Electric Light and Broadhead Electric Light Co.... Broadhead, Wis. 
Jamestown Electric Light Co....Jamestown, D. T. | Antigo Edison Electric ‘Light Co.Antigo, Wis. eae . Rockford, Ill. ee eae Hudson, Wis. 
Decatur Gas Light and Coke Co. Decatur, Il. Town of Leon.. .... Leon, Ia. Boone Electric Light and Power 
. Edgewater Light Co... ......... Edgewater, Ill. | Wauwatosa Electric Co Wauwatosa, Wis. ES Boone, Ia. 
OFFICE, BRAN CE OF FICES: 


(THE ROOKERY, | 
Room 425 | CHICAGO, ILL. 


THE LUMBER EXCHANCE, Rooms 5 and 6, Minneapolis, Minn. 
‘he W. MUTUAL LIFE INSURANCE BLOCK, Room | 15, Milwaukee, Wis. 
TELEPHONES 1 ,256. 


JARVIS ENGINEERING COMPANY, 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


The PARKER-RUSSELL MINING & M’F'G CO. For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
"ARMINGTON & SIMS ENGINES, 


y Telephone 694. 





ON BLBOTRICAL SUBIECTS 
Will be mailed to any address, postage prepaid, om receipt of price, Address, 
ELECTRICAL REVIEW PUB. COMPANY, 

Park Row, New York, P. 0. Box, 3,329, w 











ROOMS, 200 and 202 





AMERICAN CENTRAL BUILDING, gn feony tc thie oF pas fee Saree ine, 
ST. LOUIS. | saidiiaiaciis NATIONAL ROCKING and 


SHEFFIELD CRATE BARS. 


S61 Oliver | Sstreet, Boston. 


SEND FOR NEW CATALOGUE. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 











Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches irom 
5 to 40 Amperes, 


ick make and 
h reak uncontrol- 
A led by the Handle, 


ndence So- 
Companies. 


W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 


Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 
AuTomaTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Wr eitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRI 


SBURG, PA. 










IDE AUTOMATIC ENCINE, PORTABLE & TRACTION 


ENCINES 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


Now York Office, Messrs. Fleming & Kimball, 17 De 
New England Office, Messrs. John Post, Jr.k Co., 70 Kilby St., Bosto 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St. Balt. 


WESTERN OFFICE, MESSRS ENGLISH, MORSE & CO., KANSAS CITY, MO. 


WRITE 


18 PARE ROW 


Street. 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 


tific Bont 
YORE. 








fianp ror CaTALoGus. 
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WwW HAVE A FEW MORE ANNUNCIATORS 
LIKE ENGRAVING, IN 4,6 AND 8 DROPS, 


AT 95 GENTS PER DROP. 


THESE ARE GOOD MACHINES AND WORTH THE 
PRICE. SEND FOR SAMPLE. 


CENTRAL ELECTRIC CoO., 


42 LA SALLE STREET, CHICACO. 








Send to us for all Kinds of ELECTRICA. SUPPLIES at Bottom Prices. 


= WESTINGHDUSE 





















SELLING DEPARTMENT IN THE .“— STATES. 


NEW YORK, 17 Cortlandt Street, oun, 
TON, Hathaway buil —_ Kerr 
TSBURGH, Westinghouse Buildi & Co. 

0, 156, 158 Street, 
ILADELPHIA, 608 Chestnut St., M. R. Mucklé, Jr. & Co. 





NDENSING OR 
COMPOUND, CONDENSING OR 
16 Sizes, 5 t0500H. P. Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 































woe 
ar 9 
— 














CAG 
STANDARD 3 Sizes in Stock. EANGAS CITY, 312 Union Arense AY | Fairbanks 
a 0 250 H. P. DENVER, 1330 Seventeenth Street, & Co. 
_ 8,000 in use in all parts of the Otviised World. SIE BLUFFS. Art. on Be tikey & Sons. 
es SALT 








LAKE CITY, 2598. Main St. | Utah & Montana 
BUTTE, MONT. ’ E. Grani f Machinery Co. 
SAN N FRANCISCO, 21 and 23 F Seale St., Parke & Lac Co. 


TheWestinghouseMachine Co, Fess sucess sameness 


ND, OR. 
CHARLOTTE, N. C. 36 College § St.. UtheD. A. Sees 


JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. 


AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
walt Built. Economical Reliable. © Over 300 soid the first year. 




































All the above built strictly to Gauge with Int ple Par Parts. ATLANTA, GA. or St. 
Repairs Garried in Stock, Send for Illnsteated Geawies PITTSBURGH. PA.U.S.A. CHATTANOOGA, TENN. Keating tmp, & Meh Co. 








EEA DQUARTENRS w/iInLIiAms «x POTTER, 
—— | 15 CORTLANDT ST., NEW YORE. 


NEW YORK CITY _ Engineers # Contractors, 


oer CENERAL ACENTS, 


STANDARD MILLING MACHINES, (p— Seaeeees-ssreee =n 


Ss : 
UNIVERSAL, LICHT, OR PLAIN FOR u» 40 





HEAVY WORK. 


MANUFACTURERS 4 
ALL SIZES READY FOR QUICK DELIVERY. | (RIC og APPan! 
MACHINES SHOWN IN OPERATION - | on [IGHT 7 ys 


BY THE MANUFACTURERS, 


Ee. Ee. Garvin & Co., 


LAICHT & CANAL STREETS, NEW YORK CITY. | 


SEND FOR TULLUSTRATED CATALOGUE. 


WRIT EB iegidariaain der 7, 19% gfe awn 
talogue of a ectrical an en- ’ ’ - € 
tific Books. \) / & 9] \\fe) RTH 


, NEWT YORE. , 
is PARK ROW ve | CHICAGO. 


NEWENGLAND  R. T. WHITE, 


BUTT 00, 12 Pear! St. (Room 6), BOSTON, MASS. 


— IMPROVED 
eee | ae PATENTED MATERIAL 


ae Se ie FOR STREET RAILWAY 
Braiding Machinery ROADBEDS. 


FOR COVERING 
BEST MATERIAL, LOWEST PRICES, 


ELEGRAPH, CORRESPONDENCE SOLICITED. 
TELEPHONE 









































1 ‘THOMAS ASHBURWER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sampie chair and section of rail sent, express prepaid, to prospective purchasers. 


- ELECTRIC- LIGHT ume BELL HANGERS HAND BOOK 


SINGLE AND DOUBLE | By FEF. R. R AD yS. 
a WIKDERS: <BRAIDERS 106 Pages, 97 Illustrations. Pric, ONE DOLLAR 


t the Book for those engaged in Selling, Installing or Hand- 
Of everr Description. ling. ‘Electric Batteries, Electric Bells, Elevator, House or Hotel 
and Cotton Braid. | Annunciators, Burglar or Fire Alarms, Electric Gas ans Ap- 


paratus, Electric Heat Regulating Apparatus, Etc., Etc 


_ ivecastnes | THE ONLY BOOK OF THE KIND PUBLISHED. 


ELECTRICAL RE VIEW 
— ro postage free, on receipt of price. 31 Park Row, N. Y. 




















16x24 DOUBLE BRAIDER. 
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SEND FOR CATALOGUES °°" "° 


Manufacturers and Dealers: 

ANNUNCIATORS, BELLS and PUSHES, BATTERIES and BATTERY SUPPLIES, 
PATTERSON CABLES, ELECTRIC LIGHT APPARATUS, INSULATED 
WIRE, TELEGRAPH INSTRUMENTS and LINE SUPPLIES, 

TESTING SETS, BUILDERS’ and REPAIRERS’ TOOLS and other MISCELLANEOUS APPARATUS. 

We are Sole Western Agents for the sale of A. G. DAY’S KERITE INSULATED WIRE, which, after years of exper- 


ience, we consider the best wire for the purposes for which it is intended. 


Western Electric Gompany, 277 South Glinton Street, Chicago, 


AND COR. THAMES AND CREENWICH STS., NEW YORK. 


3 AIN, 16 Market Street, 
CHICAGO, ILL., 


General ae Work, in all ocean of 
Electrical Engineering. Consultation, eto. 
Correspondence confidential. TRY ME. 








WELLINGTON 


LW Belt Holder 


The cnglent, cheapest and 
a handiest device in existence 
. for shifting Dynamo Belts. 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 

















Month! 
Vol. V. 113 Liberty St., New York. $2.00 Per Yea 
’ 
THE | CONTENTS. | Is the Best Ad- 
Each issue contains 120 pages or more, 
STREET RAILWAY iocatiog © pages of venting matter and | Vertising Medium 
il Yoo 1 h hich t 
JOURNAL, A Directory of Street Railways in | saatitiied z iad 
113 Liberty Street, = United States and Canada. reach Street Rail- 
A Directory of Manufacturers of | 
NEW YORK. street railway appliances and materials. | W®Y®- 





Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE Co., 





R. E. Gatua ger, Secretary. Sole Manufacturers, 
J. W. Goprrey, Gen’! Manager. 
W. B. Dowsz, Treasurer 649 & 951 BROADWAY, N Y. 





MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS WwW R | 7 E For the Electrical Review's Ne 


me POR tific Books. 
IN 


ARC AND INCANDESCENT LIGHTING, ““““"="ow SS" 


J. E. JEFFORDS & C0., 


This System is mechanically and electrically genre ag tm 
perfect and produces a steady, white and noiseless Root, Electric Gas Lighter. a © — 
light with the minimum of expense, both as to the ( iii By this system of Elec- 25 years’ experience in this bran-': of the business. 


4 1 Philadelphia, P: 
power required and the cost of repairs. rag haan ge Sgn En DN ss Ia 
For descriptive Circulars or Testimonials, address 


dispensed with. Each BALL AUTOMATIC 
FACTORY: BALL ELECTRIC LIGHT CO., 


light is complete and 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City. 











independent. F in- 
a c ony! T OFF ENGINE 
on application M 

Liberal terms to agents, T LL ENGINE CO 
Root Electric Gas Lighting Co., HE BA ERIE PA. 


Rooms 612, 613 and 614, 225 Dearborn St., Chicago. Eastern Agents, C. R. Vincent & Co., Room 16 
115 Cortlandt Street, New York. 


Automatic Cut-off Engine, The. 3 Se E war 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. STABLISHED 1SG 


CLOSE RECULATION, 
ECONOMICAL OF FUEL, 2, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, ACTURERS | RS IN EVIRY DESCR 
OVER 2,500 ENGINES IN USE. 
— SEND FOR CIRCULAR. — 


mr ELECTRICAL DIRECTORY FoR 1889 i 4 IP fi K\ 


PRICE, #5.00. 

















18 BU <GLAR ALARMS 
The best and most permanent medium for advertisers in the electrical 


field. - S, DISOUL ECLANCHI A f 4 -AS-LIGHTING APPARATUS 
The work reaches every electric light and power company in the coun- aan 
try, besides telegraph and telephone companies. . : = > a i 
This year 5 tt selenaad eid et SUPPLIES FOR ELECTI Te BELL WORK. 
Lists and reports of electric light and power companies, reports of os h Cat Eo boamy adds 
National Electric Light Association, useful tables, etc., ete. nares 
Send orders for copies of book, and for advertising space to STAR 





ee eeee es ree See 114 South Second Street. PHILADELPHIA, PA 
American Electrical Directory, Fort Wayne, Ind. 


THE NATIONAL CARERON CO 








CLEVELAND, QETIO. 











MANUFACTURERS OF 


ELEGTRIG “LIGHT GARBONS AND BATTERY MATERIAL. 
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THE EDDY ELECTRIC M’F’C CO. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc, No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church S8t,, BOSTON, 620 Atlantic Ave., 
PHILADELPHIA, 506 Commerce Street. 




























EDGO SYSTEM 


- Dynamos, ,.% — Voltmeters, 
Motors, te (3 Ammeters. 
Batteries, Switches, 


Complete Electric Light#Pcower Plants 


—— FOR -—-— 





= RECOIL. RO TRWNG 





H.EH.& C. BAXTER, 
18 Fulton Street, Brooklyn, E, D. 





Pate eR hel-G:3-a0) P43 Towns, Offices, Residences, Factories, Theatres, Ete, 


REG TRADE MARKS INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED a 
3 512 ARCH ST PHILADELPHIA Pa U.S.A ree ars quipped == 
Cy ORIGINAL ManuractUuRERs OF PHOSPHOR- 
= For Electric Dieesteien 


The oldest and most — Electric Motor Co. in the world. 











For use with Acoustic Telephones and for gen- 
eral signal purposes. Works well on lines 
up to three or four miles in length. 








+s owern anus vom ‘The Blectro-Dynamic Co. 


Magneto and Extension Bells, 








Hand and Power Generators of all Sizes, | OF PHILADELPHIA, 
the lowest prices. sian 2 nnaealealias | Main Office, 224 Carter Street, New York Office, 
VIADUCT MANUFACTURING CO., | Philadelphia, Pa. 44 Broadway, 


BALTIMORE, MD. | Chicago Office, Phenix Building. Detroit Cffice, 30 Atwater St., East, 
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For Wayne Jenney Electric Light Company, 


FORT VWwaynkz, INDY. 





MANUFACTURERS 





The most carefully worked 
out and Complete Alternating 
System of Electric Lighting in : 
existence. ArmaturesandCon- | 
verters guaranteed. 12-16 . di 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed. 


OF THE 


SLATTERY [NDUCTION SYSTEM 


soastandeneont Lighting 


AND THE 


Original J won System 
ARC LIGHTIN G. 








CORRESPONDENCE 


SOLICITED. 











JENNEY DYNAMO AND LAMPS. 


SLATTERY DYNAMO, LAMP AND CONVERTER. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 


New York Office, Room 45, 115 Broadway. mamma ee ok pay ee ea 
CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 
W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 


EE. ADAM SUC’S;s CITY OF ME=XICco. 


BENTLEY-KNIGHT ELECTRIC RAILWAY 60,, 


2S & 22 TENTH AVE.,. NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 











ESTIMATES FURNISHED on APPLICATION. 





N. B.—The Bentley-Knight Electric Raliway Commany absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


ELECTRICAL CONTRACT WORK, THE CELEBRATED 











Detailed Seteates made and Geaheette taken for 
EQUIPMENT OF COMPLETE 


Steam and Electrical Plants 


ANY SYSTEM | 
THE STANDARD PAINT GO., 














ELECTRICAL COMPOUNDS. 





ARG AND INGANDESGENT LIGNTING, 


CENTRAL STATIONS, - 
And ELECTRIC STREET RAILWAYS, operated overhead, 59 Maiden Lane, N. Y. 


underground or by storage batteries. 
Address, 


EUGENE T. LYNCH, Jr., Consulting Engineer, 


120 BROADWAY, NEW YORK. | 


RALPH L. SHAINWALD, President. 








